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The Astronomical Fraternity of the World 


By DAVID B. PICKERING 


Part X 

On a sun-filled day of early spring we left that very modern and 
brilliant city of Phoenix, Arizona, and proceeded northward on a Santa 
Fe train. We moved for hours across fertile farm lands, gliding by 
little villages whose surrounding greenery has sprung from the desert 
through the agency of that remarkable system of irrigation devised by 
the genius of man. The altitude gradually increased as we moved 
northward. The green thinned out and the towns were farther apart. 
Great “washes” appeared—those wide, winding, dry beds of rivers 
through which at times the mad waters, suddenly released from the 
mountains, come rushing wildly down to the danger of whatever may 
lie in their path. We traversed long miles of yellow desert where grew 
quantities of opuntia, that flat-leaf, prickly-pear cactus. Distant hills 
appeared as the train rose ever higher. Now the track curved and 
twisted among the foot-hills and soon appeared the first scattered 
Juniper trees. Later came the pines and we knew that now we had 
definitely left the plains. 

Late afternoon on the fifteenth of March we found ourselves in Flag- 
staff, that clean little city of lumbermen, nestling 6400 feet up in the 
hills. The mountains form a northern background for the city, leaving 
it open to the south and east. On one of these elevations nearby stands 
the Lowell Observatory. We glanced about us in a vague way as we 
traversed the short block to the civic hotel, but were unable to identify 
Mars Hill. In anticipation_of our arrival a message was awaiting us 
from Dr. Carl O. Lampland and it was not long before he joined us 
in person. We had met Dr. and Mrs. Lampland at that memorable 
gathering of astronomers in Holland in the summer of 1928 and were 
delighted to see again the tall, square-shouldered figure of Dr. Lamp- 
land striding across the hotel lobby to greet us. He is a big man, one 
of those loosely-jointed men, with strong features, thinning hair and 
sparkling eyes. He is soft spoken though vital and enthusiastic. We 
sensed the inherent ruggedness derived from his Scandinavian ancestry. 
In the days to come we were to see more and more the evidence of his 
modesty and kindliness, which combined to produce a quality of tender- 
ness, a sort of self-effacement, an interest in the other fellow’s affairs, 
that is now so rarely met with. Night and the stars, in high and far off 
places; the contemplation of the infinite . . . a proper mould wherein 
to cast a gentleman. 











246 The Astronomical Iraternity of the lH orld 


Dr. Lampland extended to us an invitation from the Director, to dine 
with him and his associates and their wives at the hotel that evening. 
Later they arrived and we had the pleasure of meeting for the first 
time, the Director of the Lowell Observatory, Dr. Vesto Melvin 
Slipher, with Mrs. Slipher and Dr. Earl Carl Slipher, the Director's 
brother, whose wife, unfortunately for us, was detained at home with 
Karl, Jr. 

With them came Mrs. Lampland, that round-faced, smiling little lady 
whom we had last seen on the shore of the North Sea. It was a happy 
affair, that dinner, and around the green table in the hotel restaurant 
we all grew to be old friends in the course of an hour. Our queries 
Hew across the board, for there was so much about their famous insti 
tution which we were hungry to learn that we kept the three gentlemen 
all talking at once. The Director, with that characteristic tilt of his 
head, his eyes round and wide, and his ever quizzical smile elevating one 
corner of his mouth, told of his association with Professor Lowell, 
which began in 1901. Dr. Lampland joined the staff in 1902 and Dr. 
KX. C. Slipher in 1906. The latter, younger and more slender than his 
brother, is perhaps of a more active, nervous type and of more enthusi- 
astic manner. Ile it is whose photographic work, made under such re- 
markable “seeing” conditions, has proved a revelation to the world of 
astronomy. 

We shall leave the telling of our first visit to Mars Hill until we have 
returned from some of the excursions to neighboring attractions as the 
guests of Dr. and Mrs. Lampland. The first of these occurred on the 
following day when we traveled a few miles from town in their com 
fortable car to Walnut Gorge, one of the country’s National Monu- 
ments. Here, through a rough path among the trees and rocks, we came 
upon a ravine perhaps a mile in its winding length, one hundred or 
more feet deep and twice as wide. Beneath the overhanging ledges of 
rock that ran along the edges of each superimposed stratum were the 
remains of the dwellings of a prehistoric people, the homes of the cliff- 
dwellers. Remnants of rude rock walls formed the partitions of cham- 
bers many feet in extent, beneath the projecting granite. The rear walls 
were blackened by ancient fires. Endless bits of pottery and other 
relics have been collected from these premises to be preserved and ex- 
hibited in proper museums. On one of the higher levels we walked 
along the narrow path that wound among the boulders in front of these 
ancient dwellings and alone, in the heart of this prehistoric sanctuary, 
watched the deep shadows climb the side of the canyon as the sun 
descended. 

On another day they took us across a lava-spread plain to the foot 
of Sunset Mountain, a great extinct crater, the smooth symmetrical 
sides of whose conical form are black save for the brick-red volcanic 
ash near the summit. Here and there about its sides appeared pine 
trees and at odd spots upon the steep surface clung bits of snow. There 
were many smaller cones of this smooth, black lava dust thereabout and 
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the ground was covered deeply with fine, black lava sand that made 
treacherous going for our automobile. 

Nearby were ice caves beneath black, jagged lava rocks. Except for 
the scattered pines the only growth we discovered was the fine, sym 
metrical but phantom-like white sage bush, bloodless, ethereal, rising 
from the black sand. To the westward, seemingly near at hand, were 
seen the snow-capped peaks of the San Krancisco Mountains, a narrow 
group rising to an altitude of 12,600 feet and dominating t 
throughout the northern part of the state. Leaving this weird neigh- 
borhood, in which Doré would have reveled, we drove out over the 


ie landscape 


smoothest of road-beds to the north and east. Straight away on this 
high, flat mesa we went for nearly thirty miles, passing no human 
habitation and traversing en route one area known as Dead Man’s Flat 
We looked back at the San Francisco Peaks, behind which the sun was 
now sinking and they seemed to rise higher and higher as we sped 
away from them. Tar ahead were the distant purple mountains and 
isolated buttes which caught the pink of sunset across undulating mile: 
of yellow and brown desert. Now we glimpsed far away the weird 
formations of the eastern portions of the Grand Canyon of the Colorado 
and later we gazed upon the famous Painted Desert, spread before us 
like an opalescent sea. We stopped the car at the side of the road and 
feasted our eyes, and our souls no less, long and silently upon this 
creation of nature; a frozen pastel—the despair of artists 

On still another day we drove with the Lamplands forty miles to the 
east, on the highway that leads to Winslow, in order to visit another 
wonder of nature, the Meteor Crater. Typical desert for forty niles ; 
rolling, gray prairie, broken by slowly eroding, red earth-mounds re 
sembling ruins of ancient castles. We crossed Devil’s Gulch, a deep 
scar on the face of the desert. A six mile ride across the plain after 
leaving the highway brought us to the southern boundary of that vast 
hole in the earth—Meteor Crater. Climbing the edge of the rim we 
looked down at the level bottom over six hundred feet below, and across 
at the opposite wall nearly a mile away. About us was scattered white 
lime stone, crushed to the fineness of talcum powder—amillions of tons 
of it. There, at the center of the crater bottom, were the remains of 
the original buildings from which drilling operations had been conduct 
ed in an early atfempt to reach the meteoric mass that is supposed by 
many to lie buried deep in the earth below. Back of us were the larger, 
modern power buildings and the hut which covers tl 
square shaft that has more recently been sunk to a depth of some seven 
hundred feet. We knew that perhaps nowhere in the world had so 
many meteorites been found as within a radius of a few miles of this 
great pit. [low could one but believe that at some vague time in the 
remote past a visitor from space here found a grav It was very still 
on the crater’s rim. The afternoon sun poured down on the scrub pine 


+} ] 


and the grasses that had sprung from this high, broken edge of the 


ie mouth of the 
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crater. Shadows lengthened across the bottom of the great bowl. Could 
it be that a quarter mile beneath our feet there rested in the dark earth 
a mass of meteoric metal that if brought to light would belittle the 
wealth of Midas? There are those who so believe and who hope some 
day to break into the tomb of this celestial wanderer and rob it of its 
treasure. 





Figure 1. 


METEOR CRATER FROM THE SouTtH RIM. 


Flagstaff is such a snug little place that Mars Hill seems to be just 
about in everyone's back yard. Dr. Lampland called for us one morn- 
ing and in a matter of minutes our car was climbing the winding, 
wooded road within the observatory grounds. On our left, not far 
from the entrance, we passed the home of Dr. E. C. Slipher, while 
above and beyond at a turn of the road stood that of the Director. Not 
far from this, but higher and nearer to the observatory buildings, stood 
the Lampland residence. Beyond these was the library and upon still 
higher levels the domes of the instruments could be seen here and there 
among the trees. Forming a background to this picture rose the white- 
capped peaks of the San Francisco Mountains. 

We drove directly to the library, the administration building of the 
observatory. A white dome roofs its central part in true astronomical 
fashion and ample wings extending on either side house laboratories 
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and staff offices. At the right of the library as we approach stands the 
Lowell home, which the founder occupied during his years on Mars 
Hill. Still farther to the right and at the edge of the hill overlooking 
the town stands the huge pill-box type housing of the 24-inch Clark 
refractor, the first and foremost telescope employed at the Lowell Ob- 
servatory. Between this structure and the old residence building 
stands the impressive tomb of that famous pioneer who strove so 
earnestly and persistently to solve the mystery of the vague details seen 
upon the surface of Mars. 

Small but beautifully proportioned is this mausoleum. Blocks of gray 
stone form a low, circular base for the dome of deep blue glass that 
roofs it. The dome is divided by cross lining, giving the effect of a 
celestial hemisphere. The beautifully designed bronze door is flanked 
by two columns and faces the south overlooking the town far below. 
On the opposite side from the portal, beneath the cap-stone, is engraved : 


PERCIVAL LOWELL 
FOUNDER, DIRECTOR, ENDOWER 
OF THE LOWELL OBSERVATORY 

MARCH THIRTEENTH 1855 
NOVEMBER TWELFTH IQIO 


Carved in the stone of the base at either side of the doorway are 
excerpts from the founder's printed works. That at the left, taken from 
“Mars and its Canals,” reads: 


Astronomy now demands bodily abstraction of its devotee. 


To see into the beyond requires purity . . . and the securing 
it makes him perforce a hermit from his kind. He must aban 
don cities and forego plains . . . only in places raised above 


and aloof from men can he profitably pursue his search. He 
must learn to wait upon his opportunities and then no less to 
wait for mankind’s acceptance of his results . . . for in com- 
mon with most explorers he will encounter on his return that 
final penalty of penetration the certainty at first of being dis- 
believed. PERCIVAL LOWELL. 
\nd graven at the right of the door, from the “Evolution of Worlds,” 
is the following: 
verything around the earth we see is subject to one inevita- 
ble cycle of birth, growth, decay . . . nothing begins but 
comes at last to end. Though our own lives are too busy to 
even mark the slow nearing to that eventual goal. Today what 
we already know is helping to comprehension of another 
world. In a not distant future we shall be repaid with inter- 
est and what that other world shall have taught us shall re- 
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dound to a better knowledge of our own and of the cosmos of 
which the two form part. PERCIVAL LOWELL. 


How often had this earnest searcher expressed the hope that the 
doubting world might be given to know the truth of what he saw upon 
the surface of the ruddy planet. Ile is quoted as having said: “If only 
one photograph could be taken that would show one canal, how it would 
convince the sceptics.” The scientific world is more ready to believe 





FIGURE 2, 


Tue Toms or PercivAt Lowe. 


today than when Percival Lowell passed on sixteen vears ago. If only 
those who still doubt, querving as to the existence of the so-called Mar- 
tian canals, might stand as I stood in that library on Mars [Hill before 
hundreds of minute transparencies of original photographic negatives 
of Mars, taken from that great altitude by masters of technique, they 
could discern in them, as surely and unmistakably as I did, those faint, 
regular lines, finer than a spider's web, so slender that the light seemed 
to have touched but one line of silver grains in the emulsion of. the 
sensitized plate. So faint they were that to attempt to enlarge them or 
reduce them to print would be to lose them entirely. But there they 
were upon the photographic plates, as smooth and real as the rails of 
the road that runs through Flagstaff. Not upon one plate alone, but on 
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dozens taken of identical Martian areas could these same faint markings 
be distinguished, each checking with its fellows and dispelling forever 
in the mind of the visitor the question as to whether those earlier draw- 
ings made by the ardent observers of Mars depicted what they saw. 
Whatever those lines represent, whether natural or artificial courses 


upon the surface of the planet, one may rest assured that they exist. 





FiGuRE 3. 
STAFF OF THE LOWELL OBSERVATORY. 
(Left to right Dr. V. M. Slipher, Director, Dr. C. O. Lampland, 
Clyde Tombaugh, Dr. FE. C. Slipher, Allan Cree, Secretary, 
Kenneth A. Newman.) 


Since we are now in the administration building, let us stand beneath 


s \bove our heads 
: : ; : ; ; 

swings a central chandelier constructed of brown metal and elass, made 
to represent the planet Saturn with its circling rings. Qn the mantle 
above the generous fireplace, stands a chart of the planetary orbits, 
while a portrait of the founder adorns the wall space above. Every 


where are books, yhotogra yhs, and celestial olobes upon which have 
| Sta] ~ | 


the domed ceiling of the library and glance about 1 


heen traced from time to time the newest details observed upon the sur 
face of Mars. Irom the library the busy wings extend on either side 
and contain the offices, computing rooms, laboratories, clock roomis, 
dark-rooms, and instrument rooms. In one of the latter are the blink 


Instruments while in others are novel devices for measuring radiation. 


Some of these rooms were little factories for manufacturine thermo 
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couples. Clustered and cluttered about in other rooms were innumer- 
able tools and equipment for creating further material aids for investi- 
gation. In this building we met again the Director and his brother and 
those younger members of the staff, Kenneth A. Newman, assistant 
astronomer, and Allan Cree, a native son, who is secretary of the in- 
stitution. Last but not least we met him whom destiny had selected to 
play a big part in the astronomical drama. A short, stocky, boyish chap 
entered the room and approached us smiling but half shyly, and we were 
introduced to Clyde Tombaugh. It is an old story now, how his love 
of astronomy emboldened him to apply for a position at the Lowell 
Observatory, and how, when they told him to come along, he left the 
Kansas farm poorer for the loss of one of the best hay-makers in th 
state, and arrived on Mars Hill almost at the same time as a new 13-inch 
telescope. This instrument had been ordered especially to conduct a 
search for the planet whose position Lowell had long ago predicted. 
What more natural than that this recruit should be given the job of tak- 
ing pictures of the neighborhood of this predicted position and after 
ward of examining the huge 14 by 17-inch plates in the blink machine, 
with the hope of finding, among the thousands of scattered star-dises, a 
roving speck that might prove to be the object sought. It was in Janu- 
ary of 1929 that Clyde Tombaugh and the new 13-inch telescope met 
at the Lowell Observatory. It was in March of 1930 that the news 
presses of both hemispheres were thundering in their haste to exhibit 
to all people a picture of the Kansas farm boy who had discovered a 
world. Later, when we were alone, Mr. Tombaugh slipped away to 
fetch the great bronze medal he had received only a few days before 
from the Royal Astronomical Society of england. Hlow his face glowed 
as he lifted it gingerly from its leather case! I wanted to take a picture 
of him holding the original plate upon which Pluto was found, but so 
fearful was I that something might happen to it that we substituted a 
print from it instead. Later still I sat before the blink comparator while 
he fixed into position two of the “search” plates and after making the 
synchronizing adjustments started the little motor that automatically 
alternated the exposures. Ile then asked me to identify the new planet. 
At last I found it, a wee speck, seemingly jumping back and_ forth 
among the star discs. It was interesting to learn that though the planet 
was not identified until a year of search had elapsed, once its position 
was known and the plates again examined, it was found to have been 
photographed on the seventeenth plate exposed after Tombaugh and 
the new telescope had begun operations. 

I walked with the Director across the grounds to where stood the 
round, brown-stone building that housed this now famous instrument, 
known as the Lawrence Lowell Telescope. As we stood beside the 
mounting Dr. Slipher’s face beamed with pleasure a he told how much 
they thought of this glass which had so well performed the service for 
which it was intended. The 13-inch has a three element lens with a 
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focal length of only 66! 
The guiding telescope is a 7-inch Cooke which, being of normal focal 
length, necessitates the extension of its tube beyond that of the primary 
telescope. Attached to the larger tube is a 5-inch Cooke photographic 
camera to be used with 8 by 10-inch plates. The Director called atten- 
tion to the beautiful 5-foot right ascension circle, constructed of steel 
faced with duco and accurately figured to read, with vernier, to one 
second of time. The circle was made in their own shops on the Hill by 


» inches. It is the work of the younger Lundin. 





FiGgure 4. 


Tue 13-IncH LAWRENCE LoweLL TELESCOPE WITH WHICH 
PLutTO WAs DISCOVERED. 


their mechanic, Mr. Stanley “Shorty” Sykes. We were unfortunate in 
not meeting this interesting character who is a brother of Godfrey 
“Red” Sykes who has done so much for our friends at Tucson, and 
whose mechanical and inventive genius and love of adventure have 
made him famous far beyond the boundaries of the state. Some day 
the story of these remarkable men will be written, and will make thrill- 
ing reading. 

After closing the slit above the 13-inch, we followed a path across 
the stubble and through the trees to the great white dome of the 42-inch 
reflector, in appearance a mammoth, stemless mushroom. For this fine, 
Clark mirror, installed in 1909, is housed in a cellar, as it were, the 
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track carrying the dome being just above the surface of the ground. 
This scheme, of course, tends to keep the instrument at more nearly 
constant temperature. The mounting is of the characteristic English 
type. The 42-inch is the favorite of Dr. Lampland in his pursuit of the 
investigation of the surface temperatures of the planets. One of the 
results obtained was the knowledge that Mars was warmer and Jupiter 
cooler than previous investigation had led them to expect. Think of 
“squaring off” the surface of Mars into a hundred or more sections, and 
taking the temperature of each! They have learned that the surface 
temperature of Jupiter may be as low as 100 degrees below zero, in 
which case the “clouds” are probably crystals of vapor. 

There was one glorious night when the dome of the 24-inch refractor 
was opened and the great glass directed toward Mars, then rapidly re- 
ceding. Professor V. M. Slipher, with his brother and Dr. Lampland, 
stood by and described the planetary markings as | sat with my eye at 
the ocular, where so very often had sat Percival Lowell, and gazed at 
the clear image of that red, reeling world that had lured the New 
England scientist to this remote mountain in the far southwest. Mars, 
although clear and bright, was too far away to present a wealth of de 
tail, Some markings were discernible, to be sure, and the snow-cap was 
well defined, but those who had known it at its best were inclined to 
apologize for it that night. With Jupiter, to which we next gave our 
attention, it was a different story. Surely the King of Planets held the 
stage for us on that occasion. One cannot imagine to what degree the 
great altitude and the dry, dustless air of the Arizona plateau enhance 
the glory of the telescopic view until he actually sits at the eyepiece of 
the great refractor on Mars /lill. It is true that even under these condi- 
tions there were the familiar, shivering distortions; still, dull, indistinct 
moments and seconds of thermal trembling; but interspersed were 
brief, revealing moments of perfect rest and brilliant clarity when the 
planet seemed to surge toward us, cast away its shimmering veil and 
pose in frozen stillness for us to view its wealth of detailed beauty. It 
must have been after moments such as these that other and earlier ob- 
servers would breathlessly employ pad and pencil to record as best they 
might the fresh impression, still seen by the mind’s eye, of that moment- 
ary but glorious revelation. The peak of the night’s thrills came, how- 
ever, when the great telescope was turned in the direction of Gemini. 
With my three friends standing by in the darkness under the cool dome, 
[ watched with fast beating heart that new world swim into my ken. 
There in the densely populated field, faint as its neighboring stars and 
with nothing that could be seen to distinguish it from them, was Pluto: 
the far-wandering brother of those great worlds that trail about the 
sun. Hlow often, through a score of years, had Lowell sat at that eve- 
piece, dreaming of some distant outrider of our solar system—wonder- 
ing as he dreamed if he might not someday bring it to bay, and all the 
while reasoning as he wondered. None there are so small as to be- 
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grudge the Lowell Observatory the fitting honor of this signal discov- 
ery, though its founder was not there to share it. A decade and a half 
had passed since his going, but there were those whom he had left who 
had seen his vision, absorbed his enthusiasm, and remained to carry on. 

There came an afternoon when Dr. E. C. Slipher, to whom credit 
must be given for the seemingly endless amount of planetary photogra- 
phy he has done, showed me many enlargements of his Jovian photo- 
graphs. These displayed the planet's disc about three inches in diameter 
and by comparing pictures taken at varying intervals, but in the same 
relative position of the planet, one could follow the changes occurring 
on its clouded surface. There were, for instance, circular, white areas 
among the finer details of the cloud belts, that as related to the sur- 
rounding and more stable conformations seemed at times to be ap- 
proaching each other and again to be drawing apart. The entire surface 
of the planet appeared in these numerous pictures to be covered with a 
wealth of detail which would seem certain, under comparative discus- 
sion, to promise a rich and revealing yield of information. 

With Dr. Lampland we scrutinized some of the vast store of plate 
that have been taken of isolated nebulae and of such nebulous stars 
R Monocerotis and noted the striking changes that occur from ti 


t 


ds 


le to 
time in these mysterious objects. 

Talks with the Director revealed his intense interest in the spectro- 
scopic study of interstellar radiation, continued investigation of which 
may someday tell us much about the source of cosmic energy. To the 
visiting amateur, whose mind could grasp but little of the technique in- 
volved in the various procedures, it all proved a fascinating if somewhat 
bewildering adventure. 
enjoyed a real home dinner with Dr. and Mrs. Lampland in their snug 
residence. And Oh, how good is such a feast after long periods of hotel 


As we approached the end of our visit there came a night when we 


fare. [low warm and cozy the living-room and how blessed the privi- 
lege of conversing with those big, quiet souls whose ego is inversely pro- 
portional to their intelligence. Mrs. Lampland beamed her thanks to 
us for having given her tireless husband an excuse for an evening's re- 
laxation. There were rich anecdotes and good cigars. The fact that on 
this occasion Dr. Lampland discovered that I was something less than 
a year his senior in age has prompted him to address me in his subse- 
quent letters as “Uncle Dave,” an informality which I in no wise resent. 
God wot I would be happy to harbor a regiment of nephews of as fine 
character as Carl Lampland. 

It was to the people of Mars Hill that the wizard of Cambridge, Dr. 
Harlow Shapley, turned for assistance in establishing his western sta- 
tion for meteor investigation. The success of this undertaking, begun 
in the fall of 1931 under the active supervision of Dr. Opik of the Har- 
vard Observatory staff and Dr. Boothroyd of Cornell, is largely due to 


the unselfish cooperation of those at the Lowell Observatory. With an 
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observing station on Mars Hill and another located high on the slopes 
of the San Francisco Peaks, 25 miles or more distant, observers keep 
nightly vigil scanning the heavens for meteors. Observations by each, 
of identical meteors enable them to calculate velocities and altitudes. 
One hears at Harvard of the fine spirit in which the people of the 
Lowell Observatory have assisted in this program and especially of the 
refinements which Dr. Lampland has added to certain of the ingenious 
instruments devised to facilitate observation. The project has proven 
successful far beyond Dr. Shapley’s dreams and as the first large-scale 
scientific investigation in this branch of astronomy it is of epic import- 
ance. 

There was a morning when we paced the broad platform of the Flag- 
staff station awaiting the train that was to take us to the Grand Canyon, 
less than 100 miles away. The sun was bright and the air clear and 
sparkling. Looking down the platform we saw Mars Hill less than a 
mile away and on its summit the white “pill-box” wherein reposed the 
24-inch telescope. A car whirled to our side bringing the Lamplands 
to wish us God speed. 

All too brief for us had been this cordial interlude—this seven-day 
visit—this meeting again with more of those gentle souls whose kindli- 
ness seems inherent and who in their flights toward infinity cannot be 
burdened with selfishness. 

East OrAnce, New Jersey, Apri, 1932. 





A Short Foucault’s Pendulum 
By S. R. WILLIAMS * 


In 1851, Jean Bernard Léon Foucault suspended from the dome of 
the Pantheon in Paris, a pendulum, having a length of 67 meters 
(219.8 feet) and a bob weighing 28 kilograms (61.7 pounds). The 
pendulum, as it swung to and fro, maintained its plane of vibration in 
the direction in which it was started. The stability of the plane of 
vibration may be demonstrated by the simple device shown in Fig. 1. 
If the pendulum bob, B, is set in vibration along the line S - N, marked 
on the surface of the turntable, R, it will continue to vibrate along that 
line, if properly suspended, so long as the turntable is at rest. If the 
table is turned, the plane of vibration of the pendulum and the line 
S-N make an angle with each other, equal to the angle through which 
the turntable has been rotated. 

Foucault reasoned that his large pendulum would behave in the same 
fashion as the small one in Fig. 1, and would therefore demonstrate 
the rotation of the earth. If one pictures a long pendulum suspended 





*Professor of Physics, Amherst, Massachusetts. 
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over the north pole, he would realize that the plane of vibration would 
appear to turn through 360° during one revolution of the earth, just as 
the plane of the small pendulum in Fig. 1 seemed to turn with respect 
to a line on the turntable. This experiment of Foucault created a great 
deal of popular interest at the time, and has been repeated on various 
occasions since then. 

7 


I} \ 














Ficure 1. 


THE PENDULUM B MAINTAINS ITS PLANE OF VIBRA 


I 


To demonstrate the rotation of the earth is a beautiful experiment, 
but most of us do not have Pantheons in which to hang our pendulums 
as did Foucault. Of course the long suspending wire and the heavy bob 
are by far the best means for repeating this experiment. The follow- 
ing equipment, however, using a supporting wire 404.5 centimeters long, 
(13.24 feet), and the bob an 18.2 kilogram hollow cannon ball, (40 
pounds) has been found to work very well, when certain precautions 
are taken. This means that the experiment may be repeated in any pub- 
lic auditorium and so available for demonstration to many people. 

Fig. 2 is a photograph of the bob, B, and the method for attaching 
the wire to the cannon ball by means of a toggle bolt, T. The details 
of construction are given more clearly in Fig. 3. Fig. 4 shows the 
means for attaching the upper end of the wire to the ceiling of the 
room in which the demonstration is to be given. The wrought iron U 
frame is about 7.5 centimeters wide (3 inches), and 1.27 centimeters 
thick (1% inch), bent into shape by a blacksmith. By means of lag bolts 
this is screwed to the ceiling. Into a hole in the middle of this U sup- 
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port, a brass chuck, C, is fitted tightly which has a conical hole drilled 
through it vertically. Through this hole, the upper end of the wire is 
passed and the end wrapped about a small piece of metal which fits 
down in an enlarged opening in the top of the brass chuck. The conical 
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FIGURE 2. 


A Fovucaut’s PeNpULUM WITH THE ACCESSORIES FOR SHOWING THE ANGULAR 
DISPLACEMENT BETWEEN A FIXED LINE ON THE EARTH’S SURFACE 
AND THE PLANE OF VIBRATION OF THE PENDULUM. 

opening should be made with considerable care so that no matter in 
which direction the pendulum vibrates, it will have uniform freedom for 
the wire to come up against the shoulder of the conical opening. It was 
found that, without the conical opening, the wire would break off in a 
very short time. 

The difficulty encountered with the short pendulum was to keep it 
vibrating in a plane. It would very quickly begin to swing in an elliptical 
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orbit. This was completely overcome by the conical opening being care- 
fully made and by using the smallest sized suspension wire which would 
carry the bob safely. No difficulty was experienced with a forty pound 
bob using a steel piano wire '4 millimeter in diameter (.0196 inches). 
A desirable feature in connection with this demonstration is to be 
able to show that the plane of vibration of the pendulum and some line 
of reference on the earth have changed the angle between them in as 
short a time as possible. In other words, can we in any way speed up 
this motion of rotation? Obviously, that can not be done, but by an 
optical device, we can increase the apparent angular displacement. Onc« 
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Figure 3. FicuRE 4. 





A Hottow CANNON BALL FOR A Pie | ER SUSPENSK 
PENDULUM Bop AND A. TOGGLE F AULT S PENDULI 
Bott FOR ATTACHING THE SUs- 


PENDING WIRE. 


more let us think of a Foucault's pendulum hanging over the north pole 
and imagine that we are looking down upon it from above its support 
As the pendulum swings back and forth between A and B, Fig. 5, and 
the earth rotates under it, the positions A and B gradually move around 
in an imaginary circle, ABCD. At one swing, the bob will be at A, 
at the next swing it will be at A, and for successive swings at A., A 
etc, respectively. 

lor a short pendulum, the distances between A and A,, A, and A 
etc., will be very small. By using a short focused lens or a short focused 
concave mirror, this displacement between successive turning points of 
the bob may be magnified and projected on a screen. This will amount 
to increasing the speed at which one may observe this change of angle 
between the plane of vibration of the pendulum and some fixed line on 
the earth, because one may recognize a displacement in the magnified 
ime 


1], 
1} 


ge sooner than in the actual movement. 
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B, r) 
Ficure 5. 


SUCCEEDING PosiTIONS OF FOUCAULT’S PENDULUM AS 1T SWINGS 
BACK AND ForTH OVER THE NorTH POLE. 


In Figs. 6, 7, and 8, are shown the arrangement of light and short 
focused concave mirror with respect to the pendulum in order to magni- 
fy the displacements of the pendulum about the circle in Fig. 5. 
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FIGURE 6. 
Horizontat Cross Section or OpticAL SYSTEM FOR MAGNIFYING 
DISPLACEMENTS OF FoucAULT’s PENDULUM. 


Let A, Fig. 6, be the cross-section of the supporting wire just above 
the bob and when the pendulum is displaced to a position of maximum 
amplitude. O will be the position of the wire when the bob is hanging 
in equilibrium under the force of gravity. Light from the are L falls 
on the mirror M. The wire at A, being in the path of the light, will 
have its shadow image thrown by the concave mirror onto a distant 
wall. The image of the wire will be magnified, Fig. 6, but in just the 
same proportion will the displacement A to A,, A, to Ag, etc., be magni- 
fied. This will mean that at once we can see a distinct displacement of 
the edge of the shadow of the wire between successive vibrations and 
these displacements may be demonstrated to a large audience. The 
more carefully the concave mirror is made and the shorter the focus, 
the more satisfactory is the enlargement of these displacements. The 
mirror used in this experiment had a focal length of 25 centimeters. 
One could doubtless shorten this to some advantage. 
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In starting the pendulum, it is pulled back and held in position at 
Fig. 6, by a fine thread, C, Figs. 2 and 7, tied between the hook H, F 
3, and a stand screwed to the floor. When it is set, a glass scale S, Figs. 
2 and 7, is brought up close to the wire at A and it, too, will be pro- 
jected on the wall with the wire. The glass scale is held by a stand 
placed on the floor, so it remains fixed (see Vig. 7). Consequently, as 
the displacements A to A,, A, to .\., ete., occur, they will be measured 
by the glass scale and also projected on the wall. Not only will the 





FIGURE 7. 


ARRANGEMENT OF LIGHT, SCALE, AND MIRROR FOR MAGNIFYING ANI 
ProyJECTING DISPLACEMENTS OF FOUCAULT'S PENDULI 


images of the wire and scale be magnified but the displacements also 
This makes the outfit a quantitative one for determining the actual angle 
through which the meridian of the earth seems to turn with respect to 
the plane of vibration of the pendulum. In just a few vibrations a very 
marked displacement is apparent. To see the image of the pendulum 
wire slowly stalk along the scale projected on the wall, gives one a very 
distinct idea that something is moving. This movement interpreted in 
terms of rotation of the earth becomes then a very thrilling and inter 
esting experiment. 

The glass seale, C, Figs. 2 and 7, used in this experiment was a ten 
centimeter scale ruled to one-half millimeter divisions. The pendulum 
is finally set in vibration by burning the thread which holds it back to 
its starting point (see Figs. 2 and 7). Wait until everything is perfect 
ly steady before applying the match. Any jiggling movements of the 


pendulum are magnified by the concave mirror, so we have an easy way 
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for knowing when the pendulum is steady. Elimination of vibrations 
may be helped by use of a screw moving toward or away from the 
pendulum as shown at W, Fig. 2. When the glass scale is projected 
with the wire on a distant wall or screen, all one needs to know in or- 
der to determine the angular displacement between the plane of vibra- 
tion of the pendulum and the meridian, is the radius of the circle which 
is the locus of the turning points of the pendulum. This is R in Fig. 6. 
The displacement of the wire along this circle A to A,, A, to Ag, etc., 
divided by R gives the angle turned between the two factors just men- 
tioned. We shall call this angle B. The longer one allows the pendulum 
to vibrate, the larger will be the displacement and so the easier can th¢ 
angle be read. With this short pendulum, the vibrations will continu 
long enough to give an easily measured displacement, 
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Ficure 8. 
VERTICAL SECTION OF OpTicAL PARTS FOR MAGNIFYING AND PROJECTING 
DISPLACEMENTS OF FoucAuLt’s PENDULUM. 

Reference has already been made to hanging up a Foucault's pendu- 
lum over the north pole. [lere the plane of vibration completes a dis- 
placement of 360° every 24 hours. Would this be true at the equator ? 
No, it would not. In fact, at the equator there is no change in the plane 
of vibration with respect to the surface of the earth. It can be shown 
as follows, that this angular displacement is a function of the sine of the 
latitude of the place where the pendulum is hung up. 

In Fig. 9 is shown a skeleton frame of the northern hemisphere. OL 
is the axis of the earth with the north pole at N. Let AP be the direc 
tion along a meridian, Ic: AN, and in which we start the pendulum to 
vibrating. The experiment is being carried out at A whose latitude is 4 
While the pendulum vibrates, the earth turns through a degrees and 
brings the meridian EAN to the position DBN. The plane of vibration 
of the pendulum, however, maintains its fixed position with respect to 
space and since the pendulum must be supported by some framework 
attached to the earth, it too will be brought to B, where it becomes very 
evident that the plane of vibration of the pendulum and the meridian 
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Figure 9. 
REPRESENTATION OF HOW THE ANGLE BETWEEN A MERIDIAN LIN} 
AND THE PLANE OF VIBRATION OF FouCAULT's PE? 
CHANGES AS THE EARTH Rotates 
now form an angle, B ZPBOQ. This is the same angle B given above 


Taking the radius of the earth as R, we now have all the factors neces- 
sary to express B in terms of known quantities. 

AB aX AM aR cos @ 

AP = Rtan AOP R cot @ 


Also 
AB =8 X AP =BR cot ¢ (appr itel 
Hence 
aR cos @ 3R cot @ 
ie) Lsin @d 


This equation, when interpreted, says that the angle 8 is proportion- 
Ir d is zero and 
3 a as indi- 


al to the sine of the geographical latitude. At the eq 
therefore Bis zero. At the poles ob 90° and therefore 
cated above. 





The B which we have just derived is the B observed with the glass 
scale where 8 equals the displacement of the wire on the glass scale 
divided by the amplitude of vibration of the pendulum. a is obtained 
by timing the period over which the pendulum is allowed to vibrate. The 
longer the pendulum vibrates, the larger will be a and also 8. a and B 
having been determined, @ may be calculated, because 


sin @ B/a 


Hence, Foucault’s experiment may be used for determining the latitude 
of a place. It is not an accurate method but it gives results sufficiently 
close to illustrate the validity of the deductions given above. With care, 
more accurate results might be obtained. The experiment, however, as 
described above furnishes a very easy way to repeat this fascinating and 
classical experiment of Foucault, an experjment which, admitting the 
premises, demonstrates the rotation of the earth 
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ALaboratory Duplication of the Lunar Rays 


By E. N. BUELL and J. Q. STEWART 


The phase effect for the lunar ray systems is a clue to their nature 
and origin. The visibility of such bright streaks as those which even a 
small telescope reveals radiating from Tycho and other craters is well 
known to be a function of the angle between the line of sight from the 
earth and the direction of illumination from the sun. When this angle 
is small the streaks show conspicuously; when it approaches 90° the 
streaks generally fade away. On the other hand, the angle between the 
moon’s surface and the sunlight is less significant: at full moon the 
streaks show conspicuously from the center to the limb. 

The present note describes a laboratory demonstration which dupli- 
cates this effect. At the bottom of a vacant elevator shaft (Fig. 1) a 
rack (S) was built such that a 1000 watt incandescent light, shining 
through a small round hole (diameter about 14 inch) in a tin box, could 
be attached at any one of four different heights, thus forming a “sun” 
to illuminate the “artificial ray” M from any one of four angles. Photo- 
graphs were made with a small camera from a height of 79 feet, simu- 
lating a view from the earth's distance. 

The “artificial ray’ M was constructed as follows: A quantity of 
basalt was crushed into small angular granules about 0.05 inch in size. 
In addition several pounds of the rock were pulverized. It is a charac- 
teristic of such rock that the powder is much lighter in color than the 
larger pieces. Lands I’, P (Fig. 2) were formed by packing the 0.05- 
inch granules sufficiently close together to form an essentially plane 
horizontal surface of roughly the same albedo as the moon. In order 
to carry out exactly the analogy described below, a plane piece of un- 
crushed rock should have been used for this background, but a plane 
piece of adequate size was unavailable. Band B was formed by scatter- 
ing the 0.05-inch granules, practically touching one another, in a layer 
one granule thick. Across this was scattered a thin layer of the white 
pulverized rock, which settled chiefly between the larger pieces, filling in 
the interstices. None ot the pulverized rock was allowed to fall on the 
background PP. 

As viewed from the top of the elevator shaft, individual shadows 
were too small to show. Fig. 3 reproduces four photographs, a, b, c. d, 
showing the phase effect—the fading out of the white streak B—as the 
angle between “sun” and “earth” (camera) was increased from 44 
through 61° and 72° to 81°, respectively. The same effect was of course 
conspicuous to visual observation. In addition, visual! observation from 
the bottom of the elevator shaft, made alonga line of illumination SM, 
showed that the rav remained visible under that condition, even in 
case d, when it had faded out as viewed from above. 
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SWAFT — SHOWING POSITIONS OF CALIERA, LIGHT, 
AND MATERIAL 
Ficure 1, 


When the line of sight was nearly that of illumination no shadows 
of the 0.05-inch granules were seen, and the higher albedo of the 
powder was effective. When the line of sight was different the powder 
was the more shadowed, as it lay in the crevices between the granules. 


INTERPRETATION OF THE LUNAR STREAKS. 


The conclusion suggested by these results is that a Junar ray consists 
of a streak of scattered rocks of dark material—matching in albedo thi 
average surface of the moon-—among which is spread the lighter col 


ored powder resulting from the fragmentation of these rocks. Since 
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rays usually roughly radiate from a crater, this suggestion is compatible 
with the old idea that the rays are the result of an explosive disturbance 
associated with the formation of a crater. Rocks torn from the crater 
floor were projected out in long radial streaks hundreds of miles across 
the moon (lunar gravity being only one-sixth terrestrial). Some of the 
rock was smashed to powder, during the initial disturbance and also 
when the large pieces struck the ground again at speeds of the order of 
half a mile a second. The whole mass after striking slid and bounded 
along before friction brought it to rest, and the pulverized fragments 


settled into the interstices between the scattered rocks. 
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FIGuRE 2. 


This powder 


is of higher reflecting power than the larger pieces. The 
lunar crust is 


generally assumed to be composed of dark-colored 
igneous rocks, roughly similar to those found on the earth. Professor 
Paul MacClintock, of the Department of Geology of Princeton Univer- 
sity, called our attention to the fact that such rocks when finely com- 
minuted in the laboratory always form a powder of much higher albedo 
than the large pieces—commonly almost white. 

No other interpretation of the lunar streaks capable of explaining the 
phase effect seems to have been suggested. Indeed there is a curious 
neglect of the phase effect in most discussions of the problem of the 
physical nature of the rays. 

The hypothesis here put forward agrees with the observation of Dr. 
Pease with the Mount Wilson 100-inch telescope under the best condi- 
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tions of seeing (Publ. A.S.P., 36, 346, 1924) : that “the brig] 


seen as the illuminated sides of low mounds Phe 0.05- 
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it ravs are 


inch gran 


ules of the laboratory test may represent rocks many thousand times 


that in diameter 
readily can be observed. 


although too small to cast individual shadows which 





c FIGURE 3. d 


These conclusions are compatible with either the meteoric 


the explosive volcanic hypothesis of the origin of such lunar 


have ray systems. The fact that only a fraction of the 


show associated ray systems is an indication of a peculiar ¢ 


such craters. The majority of normal rayless craters ma 
volcanic, for example, even if the ray craters were due to ¢1 


ites. The craters-having ray systems, unlike the others, seen 
uniformly distributed over the moon. 
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The Ultra-Violet Light Theory of Comet 
Activity* 


By H. B. MARIS 


ABSTRACT 


The recent study by Hulburt and Maris of the relation between 
cometary activity and terrestrial magnetic storms omitted the 1835 ap- 
pearance of Halley's comet, the great comets of 1843 and 1847, and the 
breaking up of Biela’s comet of 1846, because no lists of magnetic storm 
were available for years earlier than 1848. A new list compiled from 
the records of Gauss’s studies at Gottingen and from the hourly ob 
servations at Prague shows that in each case extraordinary comet 
activity was preceded by the greatest magnetic disturbance of the year. 
The time intervals between the magnetic storms and the respective 
cometary events were 2, 11, 11, and 16 days and in each case the comet 
was favorably placed to be in the path of the solar ultra-violet flare 
responsible for the terrestrial magnetic storm. The energy of disrup- 
tion of Biela’s comet is computed to be one two-thousandths of the ener- 
gy of the average terrestrial magnetic storm and since the comet was 
one and one-half astronomical units from the sun at the time of the 
storm this energy would fall on a nucleus five hundred kilometers in 
diameter, if the solar radiation causing disruption was of the same in- 
tensity as that which causes the average magnetic storm. The cometary 
events of this period give a remarkable conformation of the ultra-violet 
light theory of cometary activity. 

A new list of magnetic storms for the years 1835 to 1847 compiled 
from the hourly observations at Prague,’ Gauss’s* studies at Gottingen,” 
Airy’s work at Greenwich,’ and Arago’s® observations in Paris makes 
possible an extension of the recent study" of the relation between ter- 
restrial magnetic storms and the behavior of comets to this period 
which includes some of the most spectacular cometary events of the 
century. 

The appearance of Halley's comet in 1835 was marked by such violent 
activity that, quoting from Chambers,’ “Did the statements not emanate 
from some of the most distinguished astronomers of the times it might 
be permissible to distrust them.” Peculiar activities described as similar 

Released by permission of the Navy Department. 

"Reports of the Magnetic Observatory at Prague, 1836-1847. 

“Gauss, Werke, (1867). 

*Beobachtung des Magnetischen Vereins, Gauss und Weber, (1836-1841). 

‘First Analysis of 173 Magnetic Storms, (1841-1857), Phil. Trans. v. 153 
p. 617 (1863). 

*Oeuvres de Francois Arago, (1854). 

“Phys. Rev. V. 33, p. 1046, (1929). 

* Story of the Comets, by Chambers, p. 122, (1910). 
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to those of the aurora polaris were first observed October 10. Gauss? 
records October 8 as giving the greatest agitation to the magnetic needle 
observed during his studies. At this time the comet was about one 
astronomical unit from the sun and subtended an angle of about 20 de- 
grees with the earth. Since the activity consisted principally in changes 
in the brightness of the atmosphere of the comet similar to the changes 
in brightness of the earth’s atmosphere during an auroral display it 
seems reasonable to assume that the ultra-violet outburst on the sun 
which caused the terrestrial storm of October 8, started the comet activ- 
ity observed October 10. Arago’ ‘describes a great magnetic storm and 
auroral display observed November 17 and 18, while Gauss records 
great magnetic storms observed November 28 to 29 and January 30, 
1836.° Arago describes only one other storm, a small one, on February 
17, 1835, for the period 1832 to 1835 and Gauss no others. The ex 
ceptional activity of Halley's comet from October 10 to the following 
April was evidently associated with exceptionally active magnetic dis- 
turbances on the earth throughout the period of observation. 

The great comets of 1843 and 1847 were remarkably brilliant, being 
equalled or surpassed by only two other comets during the century. 
Since they both were near the sun at perihelion it is difficult to estimate 
the importance of solar outbursts, but the comet of 1843 showed a 
stellar nucleus on March 7, eight days after perihelion and eleven days 
after the largest magnetic disturbance of the year, and the comet of 
1847 was most brilliant at perihelion eleven days after the greatest mag- 
netic storm of the year. The angles subtended by these comets and the 
earth at the times of the magnetic storms were approximately 40 and 90 
degrees. It is difficult to understand how a solar outburst lasting per 
haps only a few hours may affect the brilliancy of a comet for several 
weeks but when it is remembered that nearly all of the light of a comet 
comes from the coma or atmosphere, that this atmosphere is transitory, 
being renewed every few weeks while the comet is near the sun and, 
that it may be radically changed by the absorption of ultra-violet light, 
the problem is perhaps not so difficult. 

On November 28, 1846, Biela’s’ comet was first observed as a faint 
nebulosity. On December 19, the nucleus was seen to be dividing and 
division was complete by December 31. The comet appeared during 
unusually quiet magnetic weather but there was a great storm on 
December 3, sixteen days before the nucleus was seen to be dividing. 
This was the only disturbance between the preceding March and the fol- 
lowing August when small storms were recorded. On December 3, the 
comet was 1.5 astronomical units from the sun and subtended an angi 
of 30 degrees with the earth. It seems probable that the ultra-violet 

Loc. cit. p. 567. 
* Loc. cit., Tables 4 and 5 (1836 
Loc. cit., p. 684. 
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oc. cit., p. 15. 
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solar outburst which caused the storm of December 3, also caused the 
formation of the new nucleus. 

Biela’s comet offers an exceptionally good opportunity to study the 
ultra-violet light theory of comet activity. The atmosphere of a comet 
is transparent to visible light but strongly absorbs ultra-violet radiation, 
which because of this absorption, exerts a pressure upon it. During a 
solar outburst the intensity of the ultra-violet radiation and consequent- 
ly of light pressure on a comet’s atmosphere may increase a thousand 
fold or more. The wind created by this pressure may sweep part of 
the nucleus of the comet away with: it. This nuclear material may, 
after the outburst has passed collect under its own gravitational field to 
form a new nucleus. The new nucleus will move in the plane of the 
original orbit but will, because of its changed velocity drop into a new 
orbit of shorter or longer period depending on whether it was driven 
back or ahead of the original comet by the wind pressure. 

The elements of the new orbit for Biela’s comet as computed by 
Hubbard* showed shifts from the old orbit of 1, 2, and 2 seconds of arc 
respectively in perihelion, node, and inclination. These small ares which 
represent changes of only about 1,000km at perihelion distance are 
negligible when compared with the actual separation of the two nuclei 
which was 250,000 km in 1846 and 2,000,000 km in 1852. The differ- 
ence in the calculated periods of the two comets, which in 1846 amount- 
ed to 0.754 days, was by 1852 reduced to 0.736 days, while the observed 
difference between times of perihelion passage was 0.75 days. A rough 
calculation of the mass of the comet can be made by assuming that the 
two segments spent 1.5 * 10° sec or about three-fourths of a rotation 
period at an average separation of 200,000 km and that during this time 
the relative change of the velocity near aphelion, due to mutual attrac- 


tion, was equal to the relative change in period or: 


dv/v = p/p; 5bv/4.8 & 10° = .018/2,417. 
iv = 3.6 cm.sec.”’ 
Then 
a = 6v/t = 3.6/(1.5 & 10°) = 2.4 « 10° 
where a is the acceleration due to gravity. 
The mass of the comet is then 
m = ar?/K = 2.4 & 10° & 4X 10°/6.6 X 10° = 1.4 & 10” grams. 


where K is the Newtonian gravitational constant. 

If one per cent of this mass were given a velocity of separation of 
8 cm/sec, which is commensurate with the observed change of orbit, the 
total work done would be 4.5 & 10" ergs. This is roughly four ten- 
thousandths of the energy of the average terrestrial magnetic storm 
assumed by Chapman." These calculations show that ultra-violet light 

* Loc.. cit. _p: 423. 

*Cometen Bahn, p. 258 and 270, (1864). 

* Roy. Ast. Soc., Monthly Notices 79, 70, (1918). 
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is a satisfactory source of the energy required to break the nucleus of a 
comet. Biela’s comet was approaching the sun when it was broken up. 
The new nucleus was driven back and away from the sun, dropped into 
a shorter period orbit in the original plane and was leading the original 
comet on the next return to perihelion. The disrupting force was a re- 
pulsion from the sun. Light-pressure seems to be the probable source 
yf this force. This is contrary to the suggestion of Jeans'’® who assumes 
that tidal action provided the separating force and cites, in addition to 
Biela’s comet, Taylor's comet of 1916 and the great comet of 1882. 
Taylor's comet was about two astronomical units from the sun at the 
time of its disruption, even farther than Biela’s comet, and tidal action 
‘ould not have caused it to break up but it, like Biela’s comet, met a very 
active sun" as is shown by the records of magnetic storms on the earth. 
lhe great comet of 1882 made a close approach to the sun and might 
have been broken up by tides but the great comets of 1843 and 1880 
made closer approaches without being broken up. The respective peri- 
helion distances were .008, .0055, and .0059. On the other hand the 
great comet of 1882, at the time of its approach met a tremendous solar 
disturbance which was recorded on the earth as one of the greatest 
magnetic storms of all times.® This solar disturbance may have been 
the cause of disruption of the comet. 

The cometary events of the period 1835 to 1847 give surprisingly 
strong support to the theory that cometary activity is similar to aurora 
polaris, which is dependent on ultra-violet radiation from the sun, and 
that most irregularities in cometary activity may be caused by irregular 


ities in solar ultra-violet radiation. 


NAvAL RESEARCH LABORATORY, WASHINGTON, D, C 
The Universe Around I vy Jeans, p. 244, (1926 
* LOC, ct. ». BOS7. 


Collineation Diagrams for the Parallax of 
the Moon in Right Ascension and in 
Declination 
By THOMAS D. BARRY, S. J 


A part of the program at the Georgetown College Observatory, 
Washington, D. C., and at Weston College, Weston, Massachusetts, is 
the observation of the time of immersion of stars occulted by the moon. 
In order to facilitate these observations, the approximate times are pre- 
dicted when possible. In the case of stars brighter than magnitude 6.5, 
Georgetown uses the predictions for Washington as given in The |Am- 
erican Ephemceris and Nautical Almanac immediately after the “Ele- 
ments for the Prediction of Occultations.” At Weston, the predictions 
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for the same stars are made according to the method given by Rev. 
William F. Rigge, S.J., in Chapter IV of “The Graphic Construction of 
Eclipses and Occultations” (Loyola University Press, Chicago, 1924), 
that is, by a general diagram for all occultations at a given place, using 
the elements given in the Ephemeris. For fainter stars, at Georgetown, 
use is made of the Bonn Durchmusterung or the Astrographic charts; 
at Weston, of Hedrick’s “Washington Zodiacal Catalogue.” Father 
Rigge, in Chapter V of the above-mentioned work, gives a method for 
prediction with the aid of star charts. By this method, the geocentric 
positions of the moon for successive hours during the period required 
are taken from the Ephemeris and plotted on tracing paper placed over 
the chart (after applying the correction for precession to bring the 
positions back to the date of the chart), the parallax and parallactic 
angle of the moon for each hour are found from the general diagram, 
and the parallaxes are laid off at the proper angles, giving the apparent 
path of the moon. All stars within a distance from this path equal to 
the semidiameter of the moon are eligible for observation. The disad- 
vantages of this method are, first, that two sets of points must be 
plotted, with a consequent consumption of time; and secondly, that any 
error in laying off the parallactic angle introduces an error in the ap- 
parent path of the moon and consequently in the predicted time of the 
occultation. Rev. Frederick W. Sohon, S.J., of Georgetown University, 
has developed a pair of collineation diagrams, which enable one to find 
directly the parallax in the two coordinates, right ascension and declina- 
tion. The two parallactic displacements may then be applied to the 
geocentric positions from the Ephemeris, and a single set of points 
plotted. The two general formulae given below are not rigorous, but 
are sufficiently accurate for the graphical prediction of occultations. A 
description of the construction and use of the diagrams follows. Broken 
lines are for construction only and need not appear in the final diagrams. 


a) Formula: z™ = 7/15C sinh sec 4, 

e 
where 7" = parallax in right ascension, in minutes of time. 

« 
m = horizontal parallax of the moon. 
C= Pp cos ?’. 
h = hour angle of the moon. 
5 = declination of the moon. 


b) Construction: (see Fig. 1, constructed for Weston College, where S - 
psin ¢’ = 0.6706 and C = pcos ¢’ = 0.7398. The divisions on lines AB 
and FG are marked on the scale 2% inches = umty; for line HI, the 
scale is % inch = 1 minute. ) 

1) Draw line AB horizontally, near the middle of the paper. Mark off 
from A the secants of 5° intervals from 0° to 30°, the limits of the 
moon’s declination. These points are for construction only. 

2) From A, draw line AC making any convenient angle with AB. In 
Fig. 1, it is about 44°. Select a point F on AC at a convenient distance 
(about % inch) from A, and draw FG parallel to AB. 

3) Mark off construction point E on FG at a distance from F equal 
pcos ¢’. Through E draw lines from the points already marked off on 
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AB. The intersections of these lines with AC are numbered to cor- 
respond to their intersections with AB. AC is the declination scale. 
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Figure 1. 
DIAGRAM FOR PARALLAX IN RIGHT ASCENSION 
4) Mark off permanently from F along FG the values of ( 
points are numbered from 0" to 6", with subdivision 
is the hour angle scale. 


sinh. The 
as desired This 


5) From A, draw AJ making a convenient angle with AB. In Fig. 1, it 


is about 34°. From a convenient point H on AJ, draw HI parallel 


to AB. (In Fig. 1, it was made 2 inches long, also for convenience. ) 





6) Divide HI into 60 equal parts (although only the 53rd to the 60: 
with an extension to the 6lst and the 62nd, 1 be made, since the 
horizontal parallax of the moon lies between 53’ and 62’). Through 
these points draw construction lines from K, a point on AB such that 
\K =1/C. These lines intersect AJ at points which are numbers 
from 53’ to 62’. This is the horizontal parallax scale. 





7) HI is to be divided into 4 equal parts, the division marks being num- 
bered from 0" to 4", subdivisions being made as desired. 

c) Use of the Diagram. Place a straight-edge with the edge pa 
the given values of the declination (on AC) and of the hour angle 
(on FG). A stylus is placed at its intersection with the hinge scale AB. 
Rotate the’straight-edge around the stylus until 
proper value of the horizontal parallax (on AJ). Thi 
the straight-edge with HI gives the required parallax in right as 

sion, in minutes of time. If HI be divided into 10 second intervals, the 

scale will give seconds by estimation. 


a) lormula: xz’ ™(S cos 6 C sindcosh), 
6 
where 7’ parallax in declination, in minutes 4 
6 
S psin ¢’. 


( PcOos®@. 
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This formula may be broken up for construction purposes into the fol- 
lowing: 


For the hour angle scale: 








x, = Ccosh. 
| es Ds 
For the declination scale: x: = S tan (45° — 6/2). 
Y2 = X2 tan 6. 
For the parallax scale: X3= 7! T. 
5 
y3= 0 
b) Construction: (see Fig. 2, constructed for Weston College. The scak 
used for steps 1 to 3 is also 2% inches = unity. ) 
é ? 6 5 + 3 2 1o 
‘ ' . 
. (1) Enteg# Hour Angle ne 
| 
| 
* 
| fp ‘ 
e (4) @nter rizont’r r 
‘ 
| a e 
| Pe - 
«, . ‘ 
wy 
ey J € 
ae 0 oo) so. 60 
e 7 C) 
4 (2) ter Declinatio 
¥ 
FiGure 2. 
DIAGRAM FOR PARALLAX IN DECLINATION 


1) Near the top of the paper draw a horizontal line AB, and divide it 
according to the values of Ccosh, from 0" to 8". This is the hour 
angle scale. 

2) From the 6" mark, draw CD perpendicular to AB. From point E, at 

a distance from AB equal to S, draw EF parallel to AB. On EF mark 

off point J at unit distance from E. 


3) The declination scale is a portion of a parabola, and is constructed 


with origin at E according to the formula: x, = S tan (45° —6/2). 
y x2 tan 6. 

These equations can be solved for 10° intervals from +30° to —30 

and the points plotted and a curve drawn through them. The sub 


divisions may then be marked off with a protractor with center at | 
The parabola may be constructed, if preferred, according to the 


formula: x." = S*— 2Sy,. 
4) The line EF already drawn represents the third pair of equations, 
namely: X3=7'—~—q, andys=0. As gq is given and z ’ is required, 
i) 6 


two more lines must be drawn. Draw EI at a convenient angle wit! 
Ele (45° in Fig. 2) and produce it on the other side of E an eighth of 
an inch or so to a point G. Draw GH parallel to EF, and mark off 62 
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equal spaces. In Fig. 2, they were spaced according to the scale 


% inch = 10’. Lines are then drawn through J from divisions numbered 
53 to 62. Their intersections with EI are numbered to correspond to 
the respective divisions of GH, giving the horizontal parallax scale. 


c) Use of the Diagram. Place the straight-edge so that the edge passes 
through the proper values of the hour angle (on AB) and of the 





declination (on the parabola), and put lus at the intersection 
with the hinge scale EF. Rotate the edge around. the stylus 
until the edge passes through the prope f the horizontal parallax 
(on EI). The intersection of the str dge with GH gives the 
declination component of the parallax in minutes of ar It may be 
read to tenths of a minute by estimati 

The determination of each component « ve made in about ten 


seconds. 

Diagrams of nearly the same size, but without necessitating the pre- 
liminary computation of Ccosh and Csinh, and with greater ease of 
construction, especially if no scale graduated to tenths of inches b« 
had. may be made to the scale of 10 cn unity, by introducing the fol- 
lowing changes in the formulae 

RIGHT ASCENSION DIAGRAM: 
1) Divide FG according to sin h; 
2) Distance AK 1/C 
DECLINATION DIAGRAM: 
1) Line AB: x cos h, 


\ tan ¢’. 
2) Parabola: x,= tan @¢’ tan (45 6/2 
V2 x. tan 6. 

3) Distance EJ 1/C. This will usually necessitat n increase in the 
scale of GH. s inch l’ will usually be large ough for latitudes 
up to 50 

It is seen that these formulae are the same as those given above except 
that they are multiplied by the common factor 1/( All the other di- 


rections are to be followed as given above 
The use of the diagrams in predicting occultations may be shown by 
the following example. Suppose the predictions are required for 1930 
November 28, using the charts of the Bonn Durchimusterung. The pre- 
liminary computation may be tabulated as follows: 
Sidereal Time of 0 .. Nov. 29 4" 286 (Eph , p. 16 


UT 
Horizontal Parallax 54 





3 (ii phe i Oi Tae 
Precession: 4 L323]: & +1974 
eg 
P. U.7 1 i) Lass Aa A pp.) d(app 
i i ‘ 
nm 29 0 23 6.2 9 16.4 23 43.3 Q 37.1 0.4 Le aes eS Q 584 
8 l 8.0 Q 30 0 43.5 i Soa 1.1 41.8 6.9 44.8 
9 2 9.8 8 49.5 1 43.7 2 33.9 1.7 40.9 8.1 30.4 
10 3 11.6 36.0 2 43.9 3 32.3 2 97 94 15.7 
11 4 13 7 5 3 44.1 4 30.7 ? 38 10.9 Q 0.7 
iz 5 15.2 8 89 4443 +5 29.1 2.7 6.7 izZ5 8 45.6 
The precession is found in tables, or from. thi Mea ‘laces of Ten-Day 
Stars” in the /:phemerts. 
Columns 1 and 2 give the successive hours in Eastern Standard Time and 
Universal Time. 
Columns 3 and 4 give the geocentric positions of the n for the different 


urs. These quantities are found in the /:pheme 


Column 5 contains the local sidereal time t is obtained f FU.T. b ub- 
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tracting the longitude from the sidereal time of 0" at Greenwich, also taken from 
the Ephemeris. For the other hours, this must be increased 1"0"2 per hour. 
The hour angle of the moon is given in column 6. It is obtained by sub- 


tracting the quantities in column 3 from those in column 5. 

Columns 7 and 8 contain the parallaxes in right ascension and in declination, 
as obtained from Figs. 1 and 2. The derivation of these quantities for 10:00 P.M. is 
shown on the diagrams, where the dotted lines indicate the two successive posi- 
tions of the straight-edge for each determination. The parallax must be applied 
in the direction of the horizon. Therefore, if the hour angle is positive, the 
parallax in right ascension must be subtracted and vice versa. 6 is negative if 
the latitude of the station is north of the declination of the moon; otherwise it is 
positive. 

The apparent places of the center of the moon at the different hours are in 
columns 9 and 10. They are obtained by applying the parallaxes just found to 
the geocentric positions in columns 3 and 4. 


This part of the work being completed, a sheet of tracing paper is 
placed over the [D chart of the region in which the moon will be 
located, the coOrdinate network of that section is copied, as in Fig. 3, 
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FiGURE 3. 


and the apparent path of the moon is plotted. The upper row of numer- 
als along the top of the figure and those nearest the parallels of declina- 
tion are the ones used for plotting the points. These, however, give the 
path of the moon for the date of prediction, and so must be reduced 
back to 1855, the epoch of the BD charts, a period of nearly 76 years. 
The change is about 4" in right ascension and 24’ in declination. This 
reduction is effected most easily by shifting the coordinate network, the 
result being indicated in the figure by the lower row of numerals and 
by the —10 between the parallels of declination. The tracing is then 
fitted to the chart by means of the new codrdinates, and the stars in the 
neighborhood of the path of the moon are traced. A circle the size of 
the moon on the scale of the charts is drawn on a piece of celluloid and 
is moved along the path of the moon. The times of immersion can be 
estimated to the nearest five minutes or even closer, by noting the posi- 
tion of the center of the moon as the edge passes through a dot repre 

senting a star. In the figure, a circle has been drawn showing the pre 
diction of an occultation at 8:45 p.M., the position angle being 35 











Astrophotographic Building of Harvard Observatory 277 


Names of stars may be obtained from the BD catalogues, and their posi- 
tions may be found in more recent publications for reduction purposes. 
The “Washington Zodiacal Catalogue” may also be used for the pre- 


dictions for individual stars. This catalogue gives the names, positions, 


.p 
and precession for 1920 of stars down to about magnitude 7.5 which 
may be occulted by the moon. The following method is suggested for 
the predictions for those fainter than 6.5, since the data for the brighter 
stars are given in the Ephemeris. By comparing the positions of moon 
and stars for the required date, those stars are selected whose right 
ascensions are nearly the same as that of the moon and whose declina- 
tions are less than 1° 20’ south of the moon, that figure being the sum 
of the horizontal parallax and the semidiameter of the moon. The time 
of the occultation, if one is to occur, is estimated to the nearest hour, by 
finding when the right ascensions of star and moon are approximately 
the same. The apparent positions of the moon are found from the 
diagrams for an hour or two before and after this time and are plotted 
on coordinate paper (1 inch==1™= 15’). The position of the star is 
reduced to the date of prediction by applying the total precession be- 
tween 1920 and that date. This position is then plotted on the paper, and 
with a compass with center on the star and radius equal to the semi- 
diameter of the moon a circle drawn intersecting the path of the moon. 
The times of immersion and emersion may be read to a minute or two. 
The position angle is measured from the bottom of the circle toward the 
right. 


Weston CoLLeGe, WESTON, MASSACHUSETTS, JANUARY 31, 1931. 





Dedication of the Astrophotographic 
Building of the Harvard Observatory 


By LEON CAMPBELL 


Wednesday, March 23, marked another milestone in the history of 
Harvard Observatory. On this day in the presence of representatives 
from a number of scientific institutions, the Harvard Observatory staff 
dedicated its new, fireproof astrophotographic building, erected primar- 
ily to house the more than a third of a million photographic plates which 
have been steadily accumulating since 1850, and more particularly since 
1885. Besides the plate vaults, extensive enough to accommodate nearly 
a million plates and equipped with metal stacks in evenly heated and 
evenly humidified quarters, the building contains a new library where 
the valuable collection of astronomical books is safely housed. ‘The 
offices of the Director are now located in the new building; several 
members of the staff have offices there, and adequate rooms have heen 


provided for conferences and for scientific meetings. In the basement 
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are quarters for photographic dark rooms and for experimental labora- 
tories. 

Representatives at the dedication from other institutions were Pro- 
fessor Frank Schlesinger, Director of the Yale Observatory; Dr. E. W. 
Brown, Yale University ; Professor Frederick Slocum of the Van Vleck 
Observatory; Dr. George Struve, Yerkes Observatory; Professor 
Arthur Holmes, Durham University, England, and recently Lowell In- 
stitute lecturer in Boston; Dr. A. Vibert Douglass, McGill University, 
Montreal; Professor M. I. Jordan, University of Maine; Professor 
Hf. T. Stetson, Director of Perkins Observatory ; Professor A. C. Lane, 
Tufts College; Dr. Harriet W. Bigelow, Smith College Observatorv : 
Dr. Alice TH. Farnsworth, Mt. [Hlolyoke College Observatory ; Professor 
Leah LB. Allen, Llood College: and Professor fe C, Duncan of Wellesley 
College. 

The exercises were divided into three sessions, the morning session 
consisting of a “Conference on Astrophotographic Problems,” presided 
over by Professor Harry Il. Plaskett, recently appointed Savilian 
Professor of Astronomy at Oxford, England. The afternoon session, 
following the formal acceptance of the keys to the new building, first 
by President Lowell of Harvard, and then by Director Shapley of thi 
Observatory, was devoted to a “Conference on the Time Scale.” held 
under the auspices of the Harvard Chapter of the Sigma Ni, Dr 
Harlow Shapley presiding. The evening session consisted of a joint 
meeting of the Bond Astronomical Club and the staff of the Harvard 
Observatory. 

The following papers were presented at the conference on astro- 
photographic problems: “The Harvard Collection” by Dr. Annie J. 
Cannon, Curator of Astronomical Photographs at the Observatory ; 
“The Physics of the Photographic Process” by Professor G. B. 
Kistiakowsky, Department of Chemistry, Harvard University ; “A Sur- 
vey of Photographic Astrometry” by Professor Frank Schlesinger, 
Director of the Yale Observatory; “The Current Photographic Pro- 
gram of the Harvard Observatory” by Dr. Harlow Shapley, Director of 
the Observatory. 

Miss Cannon described vividly the progress made in celestial pho- 
tography at Hlarvard since the first image of a star was secured on 
July 17, 1850, to the time, March 15, 1932, when the task began of 
transferring the whole collection, about 400,000 plates, into the new 
Astrophotographic Building. The advance of the art of celestial pho- 
tography under the successive directors was summarized as follows: 
1850-°52, under William C. Bond, the daguerreotypes showing stars of 
the first magnitude ; 1857-'62, the wet, collodion plates showing stars of 
the sixth magnitude, by George P. Bond, as well as the solar corona 
and sun spots by Joseph Winlock ; 1885, by means of dry plates, the in- 
ception by the fourth director, Edward C. Pickering, of his large plan 
of photographing the whole sky. Dr. Harlow Shaplev’s work as fifth 
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director, his inauguration of new fields of research with plates already 
secured and plans for thousands yet to be taken, were referred to by 
Miss Cannon, who concluded that the completion of this new building 
at Hlarvard stands as a testimonial to the success of Dr. Shapley during 
the first decade of his directorship. 





\STROPHOTOGRAPHIC BUILDING OF THE HARVARD OBSERVATORY. 


Professor Kistiakowsky spoke of the chemical processes that occur 
in the production of the photographic image. In considering such a 
difficult subject, about which so little is known, the purpose of his ad- 
dress was to present the attitude of modern: physicists and chemists 
towards the theory as to the way light acts on the silver grains in the 
emulsion, and the manner in which the silver bromides are changed, 
through developing, into metallic silver. The speaker discussed the 
action of dyes in the emulsion, making the plate sensitive to colors other 
than blue and red. 

Dr. Schlesinger referred to the pioneer work of Bond at Harvard, 
and of Rutherford at his private observatory in New York. The latter 
showed, as far back as 1885, that star positions could be accurately 
measured from plates. Dr. Schlesinger stated that present day methods 
of measurement and reduction can compete in accuracy with visual 
measurements made with telescopes of equal size. He pointed out that 
the accidental error of measurement is equal to a twenty millionth of 
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an inch. He also stressed the value of research in this same field, par- 
ticularly the need for more work on radial velocities, preferably by an 
entirely different method than that now in use. 

Dr. Shapley, as the last speaker of the morning session, spoke on 
current photographic programs planned by the Harvard Observatory. 
He mentioned several of the major programs, and numerous smaller 
ones which are occupying the attention of the Harvard telescopes, both 
at Cambridge and in South Africa. Among the major problems men- 
tioned were: The Milky Way Variable Star problem, designed to study 
the structure and dimensions of the galactic system; A Survey of the 
Photographic Brightness of Stars down to magnitude 8.5, by measures 
with a thermo-electric photometer ; Proper Motions of Nearby Stars in 
cooperation with the University of Minnesota; International Cepheid 
Variable Stars in codperation with several colleges and other institu- 
tions, the plates being supplied by Harvard for measurement at the 
other observatories; The Meteor problem, with special attention to 
securing more spectra of the meteors; The Systematic Sky Patrol, 
forming the basis for numerous investigations on variable stars and 
stellar distributions ; Codperative program of stellar distributions, Har- 
vard plates being studied at the astronomical departments of several 
universities in Holland. Minor programs include the Henry Draper 
extension (spectra), extra-galactic nebulae, Magellanic Clouds, photo- 
visual magnitudes, variable star sequences, and meteor trains. 

The conference on the time scale included addresses by eminent 
authorities from several institutions who discussed the scale from the 
standpoint of the physicist, the astronomer, the anthropologist, the 
geologist, and the mathematician. 

Professor P. W. Bridgman of Harvard University presented the 
views of the physicist under the title “On the Concept of Time.” [le 
treated the subject as Local and Extended Time, and pointed out that 
no physicist has as yet been able to define satisfactorily a “clock.” [-x- 
tended Time events are far more complex than Local Time events, he 
said, and he showed that many relativity complexities arise from the 
tendency to think of Extended Time and Local Time as the same con- 
cept. He advised the astronomer to try to get close to “things as they 
are,” admonishing them not to forget that the age of light must be de- 
scribed in terms of the distance of the source. 

Professor Robert H. Baker, Director of the Observatory of the 
University of Illinois and visiting research astronomer at Harvard, 
reviewed the methods of determining intervals of time by the astrono- 
mer. He pointed out the difficulties to be found in the use of every 
day time events as measured by different systems of periodicity, and in- 
dicated that even these periods are not, in general, constant. He sug 
gested the possibility of measuring time intervals not by the bodies in 
the solar system, but with some artificial mechanism as the master 
clock. He further hinted that the period of the earth's motion about 
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the galactic centre might some day be the vardstick for measuring the 
duration of cosmic processess. 

Professor E. A. Hooton, Curator of the Peabody Museum at Har- 
vard, spoke on the “Age of Mankind.” He placed the Miocene period, 
approximately seven million years ago, as the time when man, as we 
know him, first manifested himself on the earth. The Java man, half 
man and half ape, has left no modern descendants. In 1500 B.C. man 
was using iron; 3000 B.C. he was using bronze; and about 8000 B.C. 
brings us back to the stone age, probably coincident with the end of the 
last glacial period. 

Professor A. C. Lane, head of the department of geology at Tufts 
College, spoke on “The Measurement of Geological Time.” He indi- 
cated the close association of geology with astronomy, and pointed out 
how great distances and great lengths of time depend on short base 
lines and short intervals of time, the latter usually in terms of radium 
disintegration and helium content in rocks and meteorites. 

“The Geological Time Scale” was discussed at some length by Pro- 
fessor Arthur Holmes of Durham University, England. He consid- 
ered uranium and thorium as natural clocks, ticking out helium at reg- 
ular intervals, and thus the age of the corresponding earthly strata in 
which they are found. He deduced from these results that the rocks 
of the earth must be at least 2000 million years old, and therefore the 
earth must be at least as old. 

“The Stability of the Solar System” was discussed by Dr. E. W. 
Brown of Yale University. He pointed out that although the birth of 
the solar system has been placed at about 2,000,000,000 years ago, yet 
the approximation of La Place as to the orbital motions is justifiable 
only over a period of 50,000,000 years at the very best. He added that 
present observational uncertainties in planetary orbits are so great that 
it is impossible to predict a planet’s place in its orbit over anything like 
2,000,000,000 years. Statistical studies of the orbits of the asteroids 
are likely to give more reliable data than extended observations on the 
larger planets. Dr. Brown found it impossible to make any definite 
statement about the ultimate stability of our solar system. 

The last address of the afternoon session was by Dr. Ernst Opik, 
of the Tartu University Observatory, Estonia, at present lecturer in 
astrophysics at Harvard. He spoke on “Meteors and the Age of the 
Universe.” Irom the results of Paneth’s studies of meteorites, some 
of which are undoubtedly of interstellar origin, he concluded that these 
objects are under 3,000 million years old and that this suggests a low 
age limit also for the stellar system. This statement he proceeded to sub- 
stantiate from statistical studies of the distributions, distances, and rela- 
tive magnitudes of double stars. He concluded that stars of different 
spectral classes cannot have evolved, but must have been created sim- 
ultaneously, and therefore he declared that not much more than 3000 
million years ago the spiral nebulae, the stars, and the star dust (mete- 
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ors) were born of the original parent system which we call chaos, for 
lack of better knowledge. 

The evening session was presided over by Mrs. Eleanor Inglefinger, 
president of the Bond Astronomical Club. Dr. Cecelia H. Payne of 
the observatory staff told what was definitely known about the origin 
of the zodiacal and planetary symbols. For a subject so much en- 
shrouded in mystery and lack of definiteness, she succeeded in present- 
ing a surprising number of facts. The “astronomical sketches” pre- 
sented by several groups of members of the Bond Club and of the ob- 
servatory staff were of a lighter and more frivolous nature. They 
brought to conclusion a day long to be remembered by visiting astrono- 
mers and friends of the Harvard Observatory as a turning point in the 
career of Dr. Shapley and his corps of co-workers. 





The Length of Day near the Solstice 


By C. C. WYLIE 


The general public usually considers December 21 the shortest day 
of the year and June 21 the longest day of the year, but scientific men 
know that the sun does not always reach the solstice on the 21st. The 
question of the change in the length of the day near this time is fre- 
quently raised, and it was thought worthwhile to find by a differential 
formula the change in the time of sunrise corresponding to a_ small 
change in the sun’s declination. The change in the time of sunset 
would, of course, be the same and consequently the change in the length 
of day, or the interval from sunrise to sunset, would be double this in- 
crement. 

Using 40° latitude and substituting the appropriate values for declin- 
ation and hour angle, it was found that the change in the length of day 
in seconds of time is 1/7 the change in the sun’s declination in seconds 
of arc. This simple fraction makes a mental calculation of the change 
convenient, and accurate. Technically one should take out the sun's 
declination for sunrise and for sunset and use the average as the sun’s 
declination in comparing lengths of days. However, for most of the 
United States, practically the same result is obtained by taking the 
declination of the sun for Washington apparent noon from the 
American LE phemeris and Nautical Almanac. Vor example, in 1931 we 
find that December 22 was the shortest day since the sun was then at its 
greatest southern declination. On December 20, the declination of the 
sun was 62”.0 less, and the length of day was consequently 8°.9 longer. 
On December 21 the declination was 16”.8 less and the length of day 
was 2°.4 longer. On December 23 the sun's declination was 11”.3 less 
and the length of day was 1°.6 longer. On the 24th the declination was 
1”.0 less and the length of day was 7*.1 longer. This shows that near 
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the 1931 winter solstice, at about 40° latitude and in the United States, 
December 22 was the shortest day of the year, December 23 next to the 
shortest, followed by December 21 and December 24 in the order 
named. These dates anda few others were, however, of the same 
length for all practical purposes. 

Two other points are of interest in connection with the length of day 
near the winter solstice. [irst, that the sun does not set the earliest nor 
rise the latest on the solstice. Second, that in one sense December 22 
is the longest or very nearly the longest day in the vear. 

Because of the fact that we use mean rather than apparent time, sun 
noon is later from day to day by about 30 seconds near the date of the 
winter solstice. In mid-November, for those living near a standard 
meridian, sun noon occurs at about 16 minutes before 12:00, while in 
february it occurs about 14 minutes after 12:00. As sun noon is 
about midway between sunrise and sunset this effect in itself causes 
both sunset and sunrise to fall later from day to day throughout this in- 
terval. The combination of this effect and the change in the length of 
day results in the earliest sunsets occurring about December 10 so that 
by December 21 evenings are actually getting longer, but the sun con 
tinues to rise later from morning to morning until about January 2 

When sun noon is falling later from day to day by a clock running on 
mean, or average, time the length of day defined as the interval from 
sun noon to sun noon is more than 24 hours. In this sense the longest 
days of the year fall about December 22. For example, in 1931, the long 
est days from sun noon to sun noon were, for Washington, D. C 
December 21, 24° 0" 295.83 ; December 22, 24" 0™ 29°.85; December 23, 
24" 0" 295.85 ; December 24, 24" 0" 295.81.) Thus in 1931 December 22 
was one of the two longest days in the year 

In 1932 these days are a trifle longer and we find for December 21, 
24" O™ 295.99: December 22, 24" 0" 308.02. and December 23, 24" 0" 
30°.00. December 22 is in this sense the longest day in 1932 

In 1933, December 22 is again the longest day in the vear from noon 
to noon, being 29°.98 longer than 24 hours. 


UNIVERSITY OF JowA, FEBRUARY 22, 1932. 





Planet Notes for June, 1932 


By CLIFFORD E. SMITH 


Phe Sun will be moving from the central part of Taurus to the central part of 
Gemini. On June 21, at 10" a.m., C.S.T., the sun will be at the summer solstice, 
which, officially, marks the beginning of summer. At the time of the summer 

Istice the apparent motion of the sun will change from northeast to southeast. 
The distance of the earth from the sun will be about 94.18 million miles at the 
beginning of the month, and this distance will increase about 230 thousand miles 
during the month. The position of the sun on the first and last days of the month 
will be, respectively: R.A. 4°35", Decl. +22° 0’; R.A. 6" 35", Decl. -+-23° 13’ 
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The phenomena of the Moon will occur as follows: 





New Moon June 4 at 3 A.M. 
First Quarter | i 25.8 
Full Moon 18 “ 7 A.M. 
Last Quarter Zo 6S RM. 
Perigee 146“ 4 a,.M. 
Apogee Sa” 2am. * 


Mercury will be moving from the western part of Taurus to the eastern part 
of Gemini. During this period its apparent magnitude will be about —1, its dis- 
tance from the earth will be about 115 million miles, and its apparent diameter 
will be about 54 seconds of arc. At the beginning of the month Mercury will be 
a morning star rising about an hour before the sun, and at the end of the month 
it will be an evening star setting about an hour and a quarter after the sun. It 
will be at perihelion on June 12, and at superior conjunction on June 13. Con- 
junction with the moon will occur on June 3 (Mercury 54° S), and conjunction 
with Venus on June 22 (Mercury 3}° N). 


Ienus, at the beginning of the month, will be an evening star of brightness 
about —4 in central Gemini setting about two and a half hours after the sun. At 
the end of the month it will be near the sun in apparent position since inferior 
conjunction will occur on June 29. On June 6 it will be in conjunction with the 
moon (Venus 3° S), and on June 22 in conjunction with Mercury. On June 7 
the apparent motion of Venus in the sky will change from easterly to westerly 
motion, 


Mars will be a morning object in western Taurus. During the middle of the 
month it will rise about two hours before the sun. Its distance from the earth 
will be about 210 million miles, and its apparent diameter will be about 4 seconds 
of arc. Conjunction with the moon will occur on June 2 (Mars 47° S). 


Jupiter will be an evening object somewhat brighter than magnitude —1 in 
eastern Cancer. During the middle of the month it will set about four hours 
after the sun. Its distance from the earth during the middle of the month will 
be about 550 million miles, and its apparent diameter will be about 31 seconds of 
arc. Conjunction with the moon will occur on June 9 (Jupiter 2° S). 


Saturn will be a morning object in western Capricornus. During this period 
its apparent motion in the sky will be retrograde. On June 15 the distance from 
the earth to Saturn will ‘be about 850 million miles, its apparent diameter will be 
about 16 seconds of arc, and it will be on the meridian about 3:00 a.m., Standard 
Time. Conjunction with the moon will occur on June 21 (Saturn 33° N). 


Uranus will be a morning object in eastern Pisces. During the middle of the 
month it will be on the meridian about 8:004.m., Standard Time, and, at that 
time, its distance from the earth will be about 1900 million miles and its apparent 
diameter will be about 34 seconds of arc. It will be in conjunction with the moon 
on June 27 (Uranus 33° S). 


Neptune will continue in Leo near p Leonis. During the middle of the month 
it will be on the meridian about 5:00 p.mM., Standard Time, and, at that time, its 
distance from the earth will be about 2800 million miles and its diameter will be 
about 23 seconds of are. Conjunction with the moon will occur on June 10 (Nep 
tune 0°7S). 
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OCCULTATIONS 
OccuLTATIONS VISIBLE IN LoncitupE +72° 30’, Latirupe +42° 30’. 
(Contributed by the office of the American Ephemeris.) 
— IMMERSION—————__ — EMERSION 

Green- Angle E Green- Angle E 

Date wich from wich from 
1932 Star Mag. ny a b N ey Bt a b N 
h m m m c h m m m ° 
June 8 35 B:Cnc 64 1 57.1 +03 —1.6 120 2 49.6 +0.4 1.3 284 
8 43 H.Vir 55 2270 —19 —05 95 3 34 12 —1.7 323 

15 231 GVir 64 3357 —1.4 —14 126 4 46.0 12 —1.4 286 

15 236GC.Vir 57 428 —12 —1.5 116 5 346 —09 —17 21 
24 @ Aqr 46 9123 —18 41.1 63 10 32.0 1.1 +1.3 214 

30 n Tau 29 10 22.0 15 +09 106 11 15.2 0.0 +3.2 201 

OccuLTATIONS VISIBLE IN LoNGiTUDE +120°, LaAtitupE +36°. 

June 14 i Vir 57 525.9 —22 —05 84 6 25.2 0.9 —2.3 342 
24 @ Aqr 46 8102 —05 +26 23 9 58 1.1 +41.1 278 
24 96 Aqr 57 12 84 —09 423 19 13 242 24 +0.4 256 
29. 47 Ari 5.8 10120 404 +18 46 11 7.4 —0.2 41.4 260 
30 » Tau 29 10 56 +06 +14 58 1058.2 +02 +1.2 260 
30 927 Tau 3.7 10 46.1 0.0 +09 102 1131.7 +05 42.1 212 

30 §=28 Tau 52 10462 +02 +13 8 11402 +02 +18 231 





Meteor Notes from the American Meteor Society 
By CHARLES P. OLIVIER, President 


It is very necessary to finish the publication of all the rates obtained by our 
observers in 1931 so the preliminary remarks will be cut to the minimum. As 
what follows contains the last of the rates, we hope in the next issue to begin 
the publication of the 1931 radiants. Once they are completed, we then plan to 
catch up on those of previous years, and further from now on to keep our publi- 
cation of material received from our members more up to date. However, no 
one need feel that his work will not eventually appear, for it will as soon as the 
necessary reductions have been made. Every one of our members should try to 
get in one or more periods of observation on the H illey Comet meteors, the Eta 
\quarids, in the first week of May. 


B. C. DARLING, LANSING, MICHIGAN. 


1931 Began Ended Total Meteors I. Rate Cor.Rate Remarks 
July 1 10:10 11:10 60 1 0.5 1.0 2.0 Moon 
3 10:34 11:52 78 4 0.8 a4 3.9 
4 11:11 13:51 160 17 0.8 6.4 8.0 
5 10:34 13:10 156 19 0.9 Pe 8.1 
7 10:00 11:00 = 60 6 1.0 6.0 6.0 
9 10:05 12:25 140 16 0.9 6.8 7.6 
11 11:20 12:20 60 8 1.0 8.0 8.0 
14 10:50 11:30 3940 4 0.9 6.0 6.7 (1) 
15 11:49 14:46 147 17 0.9 6.9 7.7 (1) 
22 11:37 14:30 173 21 0.9 re 8.1 
25 3:12 15:56 16 30 10 92.1 i.e (2) 
Aug. 5 1. 22:22 «675 0.6 1.6 ae 


(1) Ann Arbor, Mich. (2) Cedar-Island Lake, Oakland County, Mich. 
Paut J. Hocan, LArepo, Texas. 
Dec. 12 10:00 11:30 90 51 sis ae a (1) 


(1) Three observers. Observations sent by O. E. Mom 
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Dec. 


Nov. 


Dec. 


Sept. 


Oct. 


Nov. 


Dec. 


Uct. 


Aug. 


Oct. 


Nov. 


Dee. 


Aug. 


Nov. 
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FRANKLIN F, MArsH, FREDERICK, MARYLAND. 


Remarks 


2 Leonids 
(1) 

9 Leonids 
17 Leonids 


20 plotted 


Count 
Count 
Count 
Count 


2 plotted 
(1) 
Count 
Count 
(2) 

(3) 
Count 
Casuals 


Began Ended Total Meteors F. Rate Cor.Rate 
19 12:00 14:00 120 19 1.0 9.5 9.5 
20 §=13:09 14:31 8&2 21 10 15.4 15.4 
James FE. McKee, BELLVILLE, On10, 
6 8:53 9:55 62 6 1.0 5.8 a 
18 14:00 15:00 60 5 1.0 5.0 5.0 
11 12:05 13:10 65 5 1.0 ae 5.0 
O. E. Monnic, Bur_eson, Texas. 
14 «15:15 16:05 50 10 10 12.0 12.0 
14. 14:45 16:30 105 37 meee i Sa 
IS 35:33 17:38 105 13 0.6 7a 2.3 
17 15:40 17:36 116 27 0.9 14.0 15.6 
3 8:25 9:40 75 6 0.7 4.8 6.9 
9 8:14 10:04 110 10 0.7 5.5 7.9 
11 8:48 10:58 130 27 RO 5S 2.5 
11 9:05 10:58 113 35 1.0 18.6 18.6 
Count by H. H. Morse. (2) Count by Wm. Monnig 
W. J. Persons, KALAMAZOO, MICHIGAN 
6 22:15 13:15 120 13 1.0 6.5 6.5 
9 9:10 12:10 180 23 LO f2 ia 
| Ba 8:15 11:00 165 27 1.0 9.8 9.8 
16 «14:15 15:25 70 21 0.8 18.0 22.5 
IZ 635200 17:15 135 32 10 4.2 14.2 
9 10:40 12:20 100 11 1.0 6.6 6.6 
17 3=15:05 17:05 120 42 0 210 21.0 
i 13:15 15:30 135 35 2 2.5 1:5 
3 10:25 11:25 60 8 1.0 8.0 8.0 
12) 16:05 18:15 130 34 ‘0 GZ 15.7 
15) 15:40 17:40 120 28 0.7 14.0 20.0 
2 Ws 12:50 75 12 1.0 9.6 9.6 
E.R. Reich, MArSHFIELD, WISCONSIN. 
1S 12:20 14:30 130 21 1.0 9.7 97 
WeEsLEY Simpson, WEBSTER Groves, Missourt, 
11 11:40 16:00 183 205 6F:2 
12 8:30 10:40 130 i) 4.2 
14 9:30 11:55 145 0.8 
18 = 11:30 14:00 150 3 2 
19 11:30 14:00 150 5 2.0 
20) 12:00 13:30 90 2 | re 
6 14:00 15:00 60 5 5.0 
140 12:40 14:10 = 90 8 Dua 
15 10:30 13:00 150 16 6.4 
24 8:30 10:45 76 17 3.4 
z 8:45 10:35 9 45 12 16.0 
6 8:20 11:00 8&5 9 6.4 
11 8:25 12:00 186 77 4.2 
11 13:25 15:00 95 49 31.0 
22 9:30 10:30) 60 1 1.0 
12 
Count; 9 Andromedids. (2) 44 Geminids; 4 plotted. 
47 Geminids; 22 plotted. 
Gorvon Riptey, ALAMEDA, CALIFORNIA, 
ie 4620335 12:35 120 4] 0.6 20.5 34.2 
He 43:35-16:25 170 95 10 323.5 33:5 
15 9:51 16:16 380 133 1.0 20.1 20.1 
iy 6= 252 35:06 «135 56 1.0 24.9 24.9 
18 = 13:10 17:50 280 56 1.0 20 12.0 
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zc. 
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Began Ended Total 
10:45 11:45 


FRANKLIN W. SmitTH, GLENOLDEN, PENNSYLVANIA, 


9:15 10:15 60 ? 1.0 2.0 2.0 
9:30 10:30 =660 3 1.0 3.0 3.0 
9:50 10:50 60 2 1.0 2.0 2.0 
8:50 9:50 60 2 1.0 2.0 2.0 
9:20 10:20 60 7 1.0 7.0 7.0 
13:50 14:40 50 5 1.0 6.0 6.0 
13:40 14:40 60 5 1.0 5.0 5.0 
9:00 10:00 60 3 1.0 3.0 3.0 
8:00 9:00 60 2 1.0 2.0 2.0 
7:40 8:40 60 3 1.0 3.0 3.0 
7:40 8:40 60 3 1.0 3.0 3.0 
7:45 8:45 60 2 1.0 2.0 2.0 
15:35 17:00 = 8&5 8 1.0 5.6 5.6 
13:50 15:40 110 19 1.0 10.4 10.4 
12:45 14:00 75 13 1.0 10.4 10.4 
16:12 17:12 60 8 1.0 8.0 g i) 
16:58 17:58 60 10 16 16.0 16.0 
10:10 11:35 80 12 ‘- 9.0 
16:50 18:00 70 10 0.9 8.6 9.6 
SaLty UrQuHart, Detroit, Michi 
9:10 10:15 65 7 1.0 6.5 6.5 
12:00 14:05 125 18 1.0 8.6 8.6 
11:46 14:00 134 25 8 2.2 .2 
12:45 14:30 105 12 ().8 6.8 85 
W. P. WaAamer, Urrer DaArspy, PENNSYLVAN 
13.:35 14:20 4 10 os 3:3 16.6 
14:00 17:00 95 17 0.6 10.7 17.8 
Dan FF, WauGu, AMHERST, MASSACHUSETI 
10:13 11:53 100 11 0.9 6.6 7.2 
14:00 11:35 35 2 0.7 3.4 4.9 
BALFouR S. WHITNEY, NoRMAN, OKLAHOMA 
10:07 12:32 145 28 09 11.6 2.9 
J. D. WittiamMs, TUNKHANNOCK, PENNSYLVAN 
10:26 11:56 90 8 : 6 a 3 5.3 
12:59 13:46 47 5 0.5 6.4 12.8 
11:22 13:16 114 21 ‘oe Ha 1.3 
12:35 14:20 105 13 1.0 1.38 Ie 
13:38 16:35 177 29 0.9 10.0 10.0 
RoBERT W. MILLER, LANSDOWNE, PENNSY! 
10:10? Ti:I3? 63f 6 0.5 4 11.4 
1:38? 12-31? 3357 1] 0.5 ra 14.2 
1:36? 12sis? Bor 6 0.8 9.2. 11:5 
9:56 10:30? 34 7 8. 23 iZ.3 
GEORGE GREENBERG, WEsT PALM BeEAcuH, FLorii 
13:30 15:30 120 36 1.0 18.0 18.0 


60 


Meteors 


2 


SHINKFIELD, ADELAIDE, SOUTH At 


F, 
1.0 


Rate 


5.0 


5.0 


Cor.Rate 


WEBSTER GROVES VOLUNTEER GROIl 


Stuart L. O'Byrne, WEBSTER Groves, M1 
9:33 11:15 HZ 4 0.9 2.4 es 
11:45 12:23 38 10 0.9 15.8 17.6 
10:45 11:35 50 6 0.8 : 9.0 
10:40 11:40 = 60 12 0.8 12.0 15.0 
17:13 i321 0 |O6SS 22 0.9 19 21.6 
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STRALIA, 


Remarks 


Moon 


Norvell, Mich. 
Manchester, Mich. 
Manchester, Mich. 
Manchester, Mich. 


g 


Moon 
\t Allentown, Mo. 
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1931 


Oct. 20 
Nov. 14 


Oct. 20 
July 12 


Dec. 10 


Mar. 13 


April 10 


May 13 


June 7 


July 6 


Aug. 


— ht et hie 
HWOKCNAUELNWSY 


20 

Oct. 2 
Nov. 14 
17 

Dec, 3 
4 
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A. E. MuEtLter. 


Began Ended Total Meteors F. Rate Cor.Rate 


14:20 15 
14:15 15 


14:20 15 


8:30 9:: 


10:53 11:2 
11:24 11:: 


N.Z.M.T 
8:10 10: 


9:08 10 


8:00 11: 
8:13 10: 


9 :30 13 


8:08 9: 
8:05 12: 
9:05 10: 
10:05 13: 


mney 
— 


ION 
-— _ 
= ~) 


Worn Ww NTS 
= 
ww 


10: 


murky © sau sa N & PQ 
— 
os 


~ 
& NRK WAKE WMH RRR ER REDS 


N 
Ww 
—_ 


9:40 12: 


o 
wore 
wwu 


— 
~ 
i] 
w 
wm — 
lal 


14:28 15 
13:50 15 
10:21 13 
10:38 13 


:30 
:00 


745 


210 
10 
703 


200 
:02 
:00 
730 
235 
25 
25 
:00 
745 
ni 
:00 
:07 
4 


70 8 0.8 6.9 8.6 
45 7 0.5 9.3 18.6 
Mrs. A. E. Meurer. 
85 11 1.0 7.8 7.8 
Miss IrMGArRD SCHNAEDELBACH, 
60 2 1.0 2.0 2.0 
WitttaAm C. STorcKer. 
31 6 Lo T86 11.6 
30 4 1.0 8.0 8.0 


. Geppes, OTEKURA, New ZEALAND.” 


134 15 1.0 6.7 6.7 
62 rj 1.0 6.8 6.8 
223 37 0.9 10.0 11.1 
117 5 0.4 2.6 [6.5] 
213 43 0.8 12.1 5.1 
97 8 0.3 4.9 [16.3 
257 48 Oo 2:2 h.2 
55 3 0.3 3.3 [11.0] 
187 43 Oe G38 ts 
138 29 10 12.6 12.6 
92 5 0.8 SB 2.2 
110 29 10 15.8 15.8 
75 15 09 120 13.3 
98 22 LO 45.5 13.5 
92 18 9 HZ i134 
56 11 0.4 Hs [29.5] 
75 13 1.0 10.4 10.4 
77 17 1.0 13.3 13.3 
135 27 1.0 12.0 12.0 
130 18 0.3 oo [27.7] 
307 67 BO 19:3 i334 
146 34 1.0 14.0 14.0 
200 56 1.0 16.8 16.8 
76 15 OS .3 42 
165 35 o6 12.7 21.2 
245 46 0.5 11.3 22:6 
128 21 0.3 9.9 [33.0] 
105 21 0.5 12.0 24.0 
46 ° f 0.5 9.1 18.2 
45 6 0.3 8.0 [26.7] 
330 61 0.6 11.1 18.5 
150 16 0.4 6.4 [16.0] 
180 28 0.7 9.3 a.3 
225 62 1.0 16.5 16.5 
139 52 1.0 22.4 22.4 
147 58 1.0 23.6 23.6 
300 86 0.8 17.2 21.5 
30 6 0.3 12.0 [40.0] 
300 69 iO Be 3s 
122 30 1.0 14.8 14.8 
214 44 ie 23 23 
120 22 06 UO 18.3 
47 3 1.0 3:8 3.8 
70 13 0.6 11.1 18.5 
166 32 0.7 11.6 16.6 
154 35 08 13:6 17.6 


Remarks 
Count. Restricted 
Count. [view. 


Count. Restr. view 
Count 


Count 
Count 


Moon 
Moon 


Cloudy at end 


So. view restricted 
So. view restricted 


(1) 

(2) 

One earlier 
(3) 

Moon 

Moon 

Two earlier 


Cloudy near end 


Moon 
Restricted view 
Restricted view 
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M. Geppes, OTEKURA, New ZEALAND (Continued). 


1931 Began Ended Total Meteors | Rate Cor.Rate Remarks 
Dec. 10 11:32 13:20 108 24 0.3 13.3 [44.3] (4) 
28 9:07 10:07 = 60 8 0.5 8.0 16.0 
30 9:05 10:55 110 11 0.7 6.0 8.6 


Observations from March 12 through April 23 were made at Otunui North; 
from May 13 through August 20, at New Plymouth; on October 2, at Otekura; 
November 14 and 19, at Dunedin; December 2 through December 10, at Otekura; 
December 28 and 30, at New Plymouth. 

(1) Rain shortly after end. (2) Rain shortly before beginning. 

(3) Moon. Occasional short showers. (4) Approaching twilig] 


R. A. McIntosu, AUCKLAND, NEw ZEALAND. 


1931 Began Ended Total Meteors F. Rate Cor.Rate Remarks 

Mar. 20 15:05 15:47 42 8 0.9 11.4 12.7 One earlier 

21 12:30 13:15 4 9 1.0 12.0 12.0 (1) 

26 14:45 15:35 50 5 1.0 6.0 6.0 (Zz) 

29 15:00 15:18 18 ) 0.8 20.0 25.0 One earlier 
April 13) 15:00 17:05 125 at i.e 6.3 %.3 (3) 

14 5:00 16:20 80 20 10 1.0 156.0 

22 15:00 17:00 120 35 0.7 7s 2s (4) 

28 15:00 16:40 100 18 0.8 10.8 13.5 
May 13 14:55 15:35 40 12 0.6 18.0 30.0 Old moon 
July 15 14:57 15:40 3 9 0.2 12.6 [63.0] 3 earlier 
Oct. 11 14:08 14:45 37 2 0.1 4.9 [49.0] 

13. «14:25 15:28 63 7 0.8 6.7 8.4 

15 14:40 15:45 65 7 0.2 6.5 [32.5] 

Ze 84:25 15:50 85 11 1.0 7.8 7.8 Moon 
Nov. 15 14:15 15:15 60 11 1.0 11.0 11.0 (5) 


(1) 8 in preceding 30 minutes. (2) 5 earlier; 2 later. (2) One earlier; 





] 
é dawn at 
end. (4) Stopped by heavy mist. (5) 4 earlier; dawn at end. 
lower Observatory, Upper Darby, Pennsylvania, 1932 April 14. 
Sounds from Meteors 
By C. C. WYLIE 
After the fall of a brilliant meteor, astronomers known to be interested re- 
eive numerous letters, often more than a hundred on a single meteor. If the 


meteor has come relatively low, letters from near the actual place of fall report 


a sound like thunder. A sharp detonation, « | 


yr series of detonations, is reported, 
and following this a rumble or roar. The first blast is usually heard from about 
the direction in which the meteor disappeared, and the rumble rolls back along 
the path of the meteor. A time interval, usually of a minute or more, is reported 
between the appearance of the meteor and the hearing of the blast. When 


meteorites fall, a hum, often compared to the sound of an airplane, is heard. This 


hum is nearly always heard after the sound of the blast and following the 
rumble, and is heard only in the immediate vicinity of 1 fall of the meteorites. 
The letters on brilliant meteors practically always include some reporting a third 
ype of sound. This is a swishing or hissing similar to a sky rocket, and is re- 
ported simultaneously with the appearance of the meteor. Other sounds are 
occasionally reported, as for example that an explosion, like an automobile back- 
firing, attracted attention, and on looking up the 





Let us consider first the detonations reported from near the point of actual 
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fall. where meteorites are recovered, these detonations are sometimes violent 
enough to shake windows and cause people to think an earthquake has occurred. 
For the Paragould meteor which fell in Arkansas in the early morning hours of 
February 17, 1930, civil time, the detonations in the immediate vicinity were violent 
stock on the farms. 
Persons were awakened from sleep not only in Arkansas, but also in the adjoin- 
ing states of Tennessee and Missouri. Near Poplar Bluff, Missouri, about 
miles from Paragould, the night police made the rounds « 
that the explosion heard was 


enough to awaken practically everyone and to stampede 


70 
f the banks believing 
caused by someone dynamiting one of the banks. In 
the same town a railroad man, who had stepped out of a locomotive to telephon 
thought when he heard the explosion that the boiler of the locomotive he had 
just left must have blown up, or that another train had crashed into his. 


Sometimes more than one sharp detonation is heard. For the Amana meteor, 
which fell February 12, 1875, several persons reported as many as tive, and higher 
counts are well established for some meteors. Persons near the terminal point 
nearly always report the first detonation from about the direction in which the 
meteor disappears. This is followed by a crashing or roaring, often compared to 
a tornado, which appears to retreat along the path of the meteor and fades out it 


the distance in the general direction of the point where the meteor was first seen 


Persons farther back along the path usually report the first blast from the gen- 
eral direction of the nearest point on the path of the meteor, and occasionally 


hear the rumble travelling in both directions from this point. The rumble travel 
ling in two directions was heard by some for both the Amana and Tilden meteors 
For the Amana meteor, persons even farther back heard the roar travelling 
toward the point of disappearance. The first explosions were followed, for ob- 


servers near the termination of the Amana meteor, by a popping compared to 


firecrackers, or musketry. l’or a recent meteor in England this sound was com 
pared to machine-gun tire. If the meteor is travelling at a low angle the area 
within which detonations are heard usually spreads back and to each side from 
near the point of termination. If falling nearly vertically, detonations may be 
heard in every direction from the point of termination, 

The meteor is travelling with a velocity very much greater than that of 
sound, pushing aside and compressing the air as violently as would a high ex- 
plosive. The air is also highly heated, and we may assume that the result is an 
almost cylindrical tube of highly compressed and heated air in the wake of the 
meteor. Inside this cylinder there is a region of great turgidity and _ partial 
vacuum. We may assume that this cylinder of compression travels outward with 
the velocity of sound and that, if heard alone, it would be heard as a sharp blast. 
This is known as the shock wave. The air is also closing into the region of 
vacuum and this should presumably produce other waves of compression and 
rarefication, Assuming uniform conditions, it appears that these should be prac- 
tically parallel to the shock wave and follow closely. Probably the shock wave 
and those resulting from the air closing into the vacuum all reach the ear within 
less than a tenth of a second, and are heard as a single boom. The wave front 
should be practically parallel to the path of the meteor, and so would give the im- 
pression of an explosion in the general direction of the nearest point on the path 
of the meteor. There could be no true shock wave formed in front of the point 
where the meteor ends, or where its velocity becomes less than the velocity of 
sound. This explains the fact that for meteors travelling at a low angle, detona- 
tions are reported at a considerable distance to each side of the path of a meteor, 
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but for only a very short distance beyond the point of disappearance f a meteor 
falls vertically downwards, and a single meteorite stril wit elocity less thar 
that of sound, no detonations should be heard in the mediate vicinity of the 
point of striking although a violent detonation might be heard over a surrounding 
‘ircular area. The fall of the largest Tilden stone illustrates this case approxi- 
mately. It fell within a few hundred feet of the hous indsay Mansker. Mr. 
Mansker heard first a peculiar hum, and went outdoors to see what it was. Whil 


yutdoors he was startled by a sharp blast, like an explosion of dynamite, which 











was followed after a very few seconds by a las i hea ody striking ea 
first hum was presumably the sound of the 110-pound stone falling, after 
city had become less than that of sound. It is evident t the shock wave 
from this stone did not reach him, or it would have been heard before the hum 
The detonation may have been the shock wave from the eteor betore disruption 
r tl from a 46-pound stone which fell more than a mile away 

Che simple theory outlined does not expla ns regularly re- 
ported, or the roar retreating along the path of th¢ eo! The apparent dire 

»f travel of the roar is so definite that for day fall the me r is nor- 
mally seen by few, first reports of the direction f travel f the meteor ar 
usually the reverse of the truth. Some of the repeated detonations are obviously 
explained by the meteor breaking into two or more large pieces, each of which 

roduces its own shock wave until the vel tv be es |e than that of sow 

\ great number of small pieces would produce several lesser shock waves, and 
e effect of machine-gun fire heard, for exampk \ma vhere more than a 
hundred meteorites were recovered. 

Echoes no doubt account for many of the repeated booms, although Thomp- 
son (Sctence, 30, p. 864, 1909) doubts whether ec play an important part in 
the roll of thunder, a very similar phenomena. Echoes probably contribute to the 
roar apparently receding in the direction from which the meteor came. Tor those 
living nearly under the terminal point of a meteor falling at an angle, the firs 
sound heard would normally be the shock wave. As an approximation, we ma 
consider the intersection of this wave with the ground, a straight line for most 
ybservers. The direction of motion of the wave is toward the point of appearance: 
of the meteor. Echoes from buildings and hills cros before the wave reached 
the observer would in general not be loud, as the strongest reflected wave would 
be in the direction opposite the observer. If the shock wave is approximately 
vertical, such echoes would reach the observer almost simultaneously with the 


main wave. From either side there would be a time lag, but weak echoes. The 
strongest echoes would come from buildings and hills in the direction of motion, 
and these echoes should produce the effect of a roar receding in that direction. 


With uniform conditions, we have said it appears that practically all the 


direct sound should be concentrated in a single boom. Conditions are, however, 
not uniform. Fragments stripped off might conceivabl art small independent 
waves. When the meteor bursts, the result might be waves travelling in all 
directions, so that observers in the vicinity would hear a detonation independent 


r «ll 1 m4 non t e ] + | > = 
of the main shock wave. It is generally a ne it there are numerous irregu 





larities in temperature, wind direction, an density, and it appears reasonable 


to assume that these would result in some diffusion of the sound wave leaving 
the path of the meteor, in lesser waves travelling in directions other than trans- 
verse to the path of the meteor, and in a small change in direction for portions 


of the wave front. This would give, following the first detonation, the effect of 
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a roar, probably accompanied by occasional explosions, and the roar would, for 
observers near the termination, appear to retreat along the path of the meteor. 
For observers back along the path, the predominant following roar should be in 
the direction of travel of the meteor. For some meteors this last effect appears 
to be well authenticated, and it is hard to explain from echoes alone, as a general 
effect over considerable territory. 

The second type of sound is heard only in the vicinity of the fall of meteor- 
ites. In nearly all cases reported it is heard after the fading out of the roar re- 
treating along the path of the meteor. At Tilden, in 1927, it was first noticed as 
a hum, and following the fading away of the roar which retreated aiong the path 
of the meteor. The majority of those who heard this hum thought at first it was 
an airplane flying high, but as it gradually increased in intensity, those nearest the 
point of fall of stones knew that it was not an airplane. A veteran of the World 
War near the point of fall of a nine-pound stone said that the hum, or whir, 
sounded exactly like a “dud” shell. An interesting report was made by a group 
at a country club a quarter of a mile or more from the point of fall of the 110- 
pound stone. These men first had their attention attracted by a blast which they 
assumed was from an airplane in trouble. They heard the aviator flying to the 
southwest until he went out of hearing in the distance. They then heard him 
coming back, flying lower, and passing over the group, he landed in the timber 
to the east, but all this time they could see nothing. The aviator flying away was 
evidently the roar retreating along the path of the meteor, and the aviator coming 
back was the hum of the 110-pound stone as it was falling and striking east of the 
group. 

Meteorites of the size recovered after observed falls drop through the lower 
atmosphere with a velocity such that the resistance of the air is practically bal- 
anced by the pull of gravity. This is called the steady-state velocity, and computa- 
tions of the steady-state velocity agree well with the results obtained by estimat- 
ing the velocity of a meteorite from the depth of the hole made in striking. The 
velocity of the stones heard to fall probably varies from 200 to 800 feet per sec- 
ond. The ends of the blades of an airplane propeller travel with a velocity of 
about 900 feet per second, so the falling stones are moving through the air with 
the velocity of portions of the blades of an airplane propeller, and a similar hum 
is produced. A falling meteorite drops with about the velocity of a shell of the 
same size and weight fired from a distant big gun, and produces a similar sound. 

Let us now consider the third type of sound frequently reported. This is a 
hissing or swishing sound, often compared to that heard when a sky-rocket is sent 
up. As we have said, letters giving reports on a brilliant meteor nearly always 
include the hearing of this type of sound. For the Amana meteor of February 
12, 1875, examination of the letters received shows a number reporting this type 
of sound. The same is true for the meteors reported to the University of Iowa 
and elsewhere in recent years. Several of the letters received on the meteor of 
January 2, 1927, reported hearing this type of sound, and for the brilliant meteor 
which fell on the evening of July 25, 1929, a considerable number included the 
statement that a hissing or swishing sound was heard at the time the meteor was 
seen. 

The most striking fact is that it is always reported as occurring simultaneously 
with the appearance of the meteor. Letters which have come to our attention never 
speak of a time interval between the flashing of the meteor and the hearing of the 


swishing or whizzing sound. This is very noticeable, as where detonations are 
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heard letters emphasize the fact that there was a time interval. Here, the meteor 
is seen from a certain point and the detonation heard perhaps after turning on 
another street, or entering a building, but no such references to a time interval 
occur with the reports of this sound like a sky-rocket. A second noticeable fact 
is that these reports bear no relation to the distance from the path of the meteor. 
Detonations are normally heard only near the termination of the path of the 
meteor, but this hissing or swishing sound is reported just as frequently from 
points 150 miles away. Finally, we may group together the following observa- 
tions. The letters reporting this sound frequently contain the frank statement 
that other persons in the group which saw the meteor insist that there was no 
sound. Many observers on each of several bright meteors have been interviewed 
soon after the appearance of the meteor. None of these was really sure that any 
sound was heard from the meteor. It is usually stated that there were other con- 
fusing noises at the time. The observer was riding in an automobile, or the 
night was windy, so that the sound of the wind blowing through the trees inter- 
fered, or he may have been in the city, with the usual noises making it difficult 
for him to be sure that what he heard was from the meteor. For the July 25 
meteor previously referred to, several persons in Clinton, Iowa, reported this 
sound, but a college professor of science, who observed it from the outskirts of 
Clinton, reported that everything was exceedingly quiet in his vicinity at the time 
the meteor fell, that he listened carefully and was sure that the fall was accom- 
panied by no sound. We may add that college professors have never reported to 
us that this sound was heard. 

For our first conclusion on this simultaneous sound, we note that the velocity 
of sound would require the same time interval for it as for detonations. The failure 
to report any such interval rules out the possibility of this being a real sound pro- 
duced in the path of the meteor. A further argument is that such a real sound 
should be most intense near the path of the meteor and the reports do not show 
this. It has been suggested that this sound is due to an electrical effect, perhaps 
similar to the snap heard simultaneously with a flash of lightning. Physicists say, 
however, that no known electrical effect could produce the swishing or hissing 
heard simultaneously with the appearance of the meteor, and at great distances 
from the real path. The effects which produce the snap of induced electricity 
with lightning are not operating for meteors. Any real physical effect should 
presumably be the strongest near the path of the meteor. The fact that this is not 
observed and that the evidence for this sound is far from conclusive makes it best 
to assume, at least tentatively, that this is not a real physical effect. This has been 
done by nearly all students of the subject. Kirkwood in his MVeteoric Astronomy, 
Farrington in Meteorites, and Olivier in Meteors, all omit reference to these re- 
ports, although undoubtedly familiar with the fact that this type of sound is 
regularly reported. The latest direct comment of Olivier which we have noticed 
is the following from his report on the brilliant meteor of July 25, 1929. “There 
are a score or two of observérs who report simultaneous ‘hissing sounds, ‘pop- 
ping,’ ‘swishing,’ ‘sounds like a rocket,’ etc. As many, if not most, were in large 
cities, suggestion may account for such reports. Several in fact, though report- 
ing them, were candid enough to say that the sounds were probably imaginary. 
The writer is not prepared at all to deny the possibility of some such phenomenon, 
possibly of an electrical nature, but does not feel that the data in this case are at 
all convincing.” 


How then are we to explain the repeated assertions that this sound is heard? 
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The explanation is without doubt psychological. Repeated experiments hay 
shown that the eye makes an important contribution to the interpretation of 
sounds heard by the ear. Various experiments have been conducted having per- 
sons blindfolded, and with the blindfold removed. Experiments also show that 
when a person is emotionally disturbed the mind readily supplies many details 
which are not there. This has been shown by tests on students in the laboratory, 
and also by observations made by experts during seances. Both of these factors 
are present when a bright meteor falls. The individual is usually excited by the 
event, in nearly all cases outside the range of his past experience, and he is there- 
fore, mentally in a condition which favors the supplying by the mind of details 
not really present. It is rare for a person to be where it is perfectly quiet and 
certain sounds will normally be heard at the time of the appearance of the 
meteor. It is easy, as psychologists have found, to misinterpret such sounds and 
they will naturally be associated with the brilliant object seen. The meteor looks 
like “a giant sky-rocket in reverse,” and a brilliant sky-rocket makes a swishing 
or hissing noise, heard simultaneously with the appearance of the rocket. The 
emotionally disturbed observer of a brilliant meteor is in a good condition to 
mentally supply the “swish” usually heard when such an object is seen, or to in- 
terpret as a “swish” the sound of wind blowing through a tree, or other sounds 
heard. 

We occasionally receive letters stating that a person looks up on hearing a 
sound like the report of a gun and sees the meteor going across the sky and there 
is no reason to doubt the truth of these reports. Such sounds, especially, from 
automobiles backtliring, are now common. <A few years ago the writer, with an 
assistant, was walking home from the observatory when a meteor about as bright 
as Venus was seen rather low in the northwest. After an interval of a minute or 
more, a sound like the report of a gun was heard from about the direction in 
which the meteor was seen. We assumed that the explosion had no connection 
with the meteor, but the story was given to the local newspaper. This failed to 
bring in any reports of the hearing of detonations, so the sound was evidently 
from some source other than the meteor. 


SuM MARY. 


Our opinion on the various sounds reported is as follows: the loud detonation 
is primarily from the shock wave, with the air closing into the region of vacuum 
contributing to the sound. Repeated “booms” may be caused by shock waves 
from the larger fragments, by echoes, by explosions of the meteor, or by atmos- 
pheric irregularities. The rattle like machine-gun fire is probably from shock 
waves set up by many small fragments after the meteor bursts. The roar rolling 
apparently along the path of the meteor is due partially to echoes and partially 
to a diffusion, by atmospheric irregularities, of the sound from the shock wave. 
The hum like an airplane is produced by falling meteorites after their velocity 
has become less than that of sound. The swish, hiss, 


xr sound like a sky-rocket, 
heard simultaneously with the appearance of the meteor is due primarily to sug- 
gestion, but real sounds misinterpreted probably account for a large number of 
such reports. 


University of lowa, April 21, 1932. 
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Comet Notes 
By G. VAN BIESBROECK 


Comet 1932 b (Hovucuton). The first new comet of the year was discovered 
April 2 by H. E. Houghton, residing at Capetown and an observer of variable 
stars. The first announcement gave the position 


April 2.2500 U.T. 13" 39" 16* 75° 50 Magnitude 9 


with a daily motion of —6 min and +86’. The comet was therefore near the 
south pole; the position is only rough and besides as given it reads that the ob- 


servation was made at seven in the morning locally which is impossible. It seems 
l 


as if the time-reckoning used before 1925 has been adhered to. The actual time 
This uncertainty of the time has caused 


is probably 7:00 p.m. or April 2.75 U.T. 
difficulty in the first computations of the orbit and led to erroneous predictions. 
But the object was soon confirmed and accurately observed by Bobone at Cordoba 


(Argentina) : 


1932 set . ’ M 
April 6.9892 13 16 44.7 69 20 9 9 
7.9982 12 54.0 67 33 57 8 

10.9898 is 3 472 61 48 49 8 

15.2193 12 54 57.7 52 29 56 9 


bit could be deduced. 


From the first, third and last of these measures a reliable or 
The results from two independent computations are: 


Bobone (Cordoba) Whipple & Cunningham (Harvard) 


Perihelion time U.T. 1932 Feb. 27.35 1932 Feb. 29.70905 
Node to Perihelion 301° 30’ 304° 8 0” 

Node 212 38 212 27 33 1932.0 
Inclination 74 26 74 43 36 
Perihelion distance 1.245 1.26113 


\ccording to a later communication from Cordoba, Bobone has computed an 
elliptic orbit corresponding to a period of 230 years. In view of the short interval 
covered by the measures this element is of course quite uncertain. 

There does not seem to be any resemblance between these elements and those 
yf previous comets so that this object is a new addition to the solar system. The 
future course is given by the following ephemeris based on the Harvard elements 


EPHEMERIS OF Comet 19325 (HouGutTon ) 


1932 U.T. PAY - 

\pril 27 12 43 55 ao SL.2 9.2 

May l 42 40 15 19.4 9.4 
5 42 14 & 2.5 9.6 
9 42 26 a 9.9 
13 43 10 + 2 50.9 10.2 
17 44 22 6 46.8 10.4 
21 45 56 9 56.5 10.7 
25 47 49 12 28.9 10.9 
29 12 50 0 +14 31.7 11.2 

The brightness is computed under the assumption April 19=9™.0. A 


glimpse of the comet was had by the writer on April 23 when it appeared as at 
ill-defined coma nearly 8’ in diameter with a slight central condensation, the total 
brightness was scarcely equal to that of a 9™ star, but the object was seen at low 
altitude through a thick atmosphere. 
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Computation shows that the light will gradually decrease as the comet moves 
northward. The figure shows the relative position of the earth and the comet. 
Since February 29, when the comet passed nearest to the sun it has moved north- 
ward toward the plane of the earth’s orbit which it will cross May 7. During the 
month of May the comet will cross the constellation of Virgo from the south to the 
north and enter Coma Berenices toward the end of that month. But by that time 
it will have become a faint object. The highly inclined orbit is situated so that 
after May 11 the comet will remain in the northern hemisphere indefinitely. 


June ! 





Nodal line (May 7) 





Orit oF Comet 1932 b (HovuGuton ). 


During the month of May several expected periodic comets will come under 
improved conditions of visibility. Comet GricG-SKJELLERUP, of which the writer 
obtained a doubtful observation in the beginning of March, does not seem to have 
been reobserved. An unusual run of cloudy weather followed by clear but moonlit 
nights has baffled all efforts to confirm the presence of the comet at the Yerkes 
Observatory. A. C. D. Crommelin has modified somewhat the previous prediction 
of the position and advises to look for the comet along both the following paths: 


T = May 12.124 T = May 18.795 

h m c , h m C , 

April 25 646.0 +617 647.0 + 6 23 
30 6 59.7 8 52 7 1.448 7 

May 5 443.3 11 59 717.2 +10 5 
10 7 33.2 +415 47 7 35.5 +12 20 


The two positions differ little at the end of April but in May they gradually 
diverge more and more while the comet approaches the earth. Either ephemeris 
predicts a maximum brightness towards the end of May so that the chances of 
observations are fairly favorable, although the comet will be probably quite faint 
even then. The following ephemerides will be helpful in searching for three more 
periodic comets which may be recovered in May: those of comets NEUJMIN (2) 
and Koprr are continued from last month (p. 229); the ephemeris for BorrELty’s 
comet is taken from the Handbook for 1932 of the British Astronomical Associa- 
tion. 
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Comet NEUJMIN (2) CoMeET Koprr CoMET BorrELL\ 
T = June 19 T = Sept. 3.5 T = Aug. 26.3 
h m fo} , h m , h m 

May 1 6 6.6 +26 45 15 26.5 —29 12 1 26.3 -i3 25 
9 6 32.1 25 45 Zee 28 29 1 45.7 3 

17 6 58.4 24 27 7.3 27 28 ze oo 8 45 

25 7 24.9 22 51 bz.3 26 14 re 6 23 

June 2 751.7 +20 58 15 7.8 24 50 24.3 —3 57 


It is hoped that the efforts of those who search for these expected objects will 
be rewarded by an early recovery. Even observers who do not have at their dis- 
posal the means of determining accurate positions of comets can contribute valu 
able material by making careful estimations of their brightness and recording other 
physical peculiarities of these objects in which there is always apt to be an ele- 
ment of surprise. 

\ recent notice sent out by E, Strémgren from the Central Bureau of the 
Astronomical Union will be of interest to computers. In order to compare more 
readily ephemerides computed from various data it was recommended at the Ley- 
den meeting of the Union in 1928 always to use the same standard dates defined 
as follows: in giving the osculation epochs of elements of comets or asteroids the 
time will be the midnight following an integral Julian date exactly divisible by 40; 
for ephemerides the Julian dates divisible by 8 or 4, etc., will be adopted. For 
ephemerides in May, for instance, the dates (0" U.T.) will therefore be: May 1, 5, 
9, 13, 17, 21, 25, and 29. If computers would adhere to this rule it would be a 
great help for intercomparison of data. 


Williams Bay, Wisconsin, April 25, 1932. 


lelegrams relating to a newly discovered comet have been received, since the 
comet notes above were received, as follows 
Carrasco Comet observed by Mundler, April 25.8654, a = 12" 12" 1733; 
6 = +23° 46’ 13”. Magnitude 12. Motion West 1" 14°, South 20 
Hartow SHAPLEY. 
Carrasco Comet observed by Whipple and Cunningham, April 13.1656, 
a = 12" 30" 1883; 6 = +27° 56’ 41”. Magnitude 12 
Hartow SHAPLEY. 
Naval Observatory telegraphs position of Carrasco Comet observed by 
Burton, April 27.1448, 4 = 12" 10" 4836; 4 + 23° 20’ 14”. Magnitude 12. 
Harrow SHAPLEY. 





Variable Stars 





Monthly Report of the American Association of Variable Star 
Observers for March, 1932 


We welcome the inclusion of the names of several new observers this 
month as well as the return to our active ranks of some older observers; older 
in terms of experience. Messrs. D. McKnelly and J. J. Donaldson contribut« 
initial reports of observations made under the guidance of Mr. Whitney at the 
University of Oklahoma. Messrs. J. D. Williams and E. Schulman have been 
working under the instruction of Secretary Olcott at the Steward Observatory 
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VARIABLE 


Monthly Report of the 


Jan. 0 = J.D. 2426707 ; 


J.D.Est.Obs. 


V Se 
000330 
709 10.5 En 
716 10.3 En 
716 10.3 Bl 
729 10.3 BI 
738 10.5 Bl 
S Sc. 
001032 
9.2 Kd 
9.5 En 
9.5 Ht 
9.3 Kd 
9.6 En 
9.8 En 
9.5 Kd 
10.0 Ht 
9.5 Kd 
10.4 En 
10.2 Ht 
10.2 BI 
10.5 Ht 
10.6 En 
736 10.3 Kd 
738 10.6 BI 
X AND 
001046 
742 13.4Ch 
765 12.5B 
T Cer 
001620 
6.3 Kd 
6.2 Kd 
6.3 Kd 
6.2 Kd 
6.0 Kd 
5.9 Kd 
62L 
5.9 Kd 
T Anp 
001726 
708 9.6Ch 
716 9.8Ch 
725 10.4Ch 
11.0 Jo 
11.2 Jo 
11.4 Ch 
11.3 Jo 
11.6 B 
11.8 Jo 
12.0 Hu 
12.6 Pt 
Cas 
001755 
709 91 Mn 
8.8 Ch 
9.0 Mn 
8.8 Mn 
8.7 Mn 


704 
709 
710 
711 
siz 
714 
716 
716 
aie 
723 
723 
729 
732 
733 


703 
707 
711 
717 
735 
736 
742 
749 


J.D.Est.Obs. 
T Cas 
001755 

736 9.2Ch 

737 8.6 Mn 

737° 8.5Jo 

739 8.0Jo 

740 8.7 Mn 

741 8.4L 

743° 8.5 Mp 

743, 7.9 Th 

744 7.9 Th 

744 83Jo 

745 88 Mn 

749 86Mn 

750 7.9 Jo 

750 7.9 Th 

752 7.8Jo 

753 7.9B 

755 8.4Ah 

761 8.0L 

761 Fa § Jo 

763° 8.4Mn 

766 8.0Hu 

766 9.2Mc 

76/ 7.3 Pt 

767 7.7 Ah 

wi 7.550 

771) (7.5 Wi 

772 7.5 My 
R Anpb 
001838 

708 8.6Ch 

721 7.1Ch 

736 6.7 Ch 

737, 7.0 Jo 

738 6.7 Re 

739 7.1Jo 

741 69 Ko 

743 6.9 Ko 

743° 7.0 Ah 

744 69 Re 

744. 7.0 Ah 

744. 7.0 Jo 

746 68Ko 

747°. 6.9Ch 

749 7.1Re 

750 7.1Jo 

751 7.0 Ko 

752 7.0Jo 

755 7.0Ko 

fo) 2.) ne 

757 6.9 Ko 

758 7.1Ko 

758 7.1 Ah 

760 7.3 Ko 

761 7.3 Ko 

761 6.8 Jo 

763 7.6 Re 

763 7.8 Hu 


American 


STAR OBSERVATIONS RECEIVED DURING 


Feb. 0 = J.D. 2426738 ; 


J.D. 


Est.Obs. 


R Anp 


765 
766 
767 
767 
767 
770 
772 
776 


709 
710 
716 
716 
716 
723 
729 
732 
736 
736 
738 
751 


708 
737 
742 

if 


709 
733 


001838 


7.3 Ah 


001862 
11.6 En 
11.3 Ht 
11.3 Ht 
11.0 BI 
10.7 En 
11.0 Ht 
10.5 Bl 
10.4 Ht 
10.3 En 
10.5 S1 
10.3 Bl 
10.1 Sl 
S Crt 

o0rT900 
11.5 Ch 
12.8 Ch 
13:3 L, 


T Sci 


9024 38a 
[12.3 En 
{12.3 En 


T PHe 


709 


710 


»wivt 
bho O & 


SINTSTISITS ISI 


Go 
oo 


002546 
10.4 En 
10.4 Ht 
10.3 En 
10.3 En 
10.5 Ht 
10.4 Bl 
10.5 Ht 
10.8 En 
10.9 Bl 
11.5 En 
11.0 Ht 
11.7 Bl 


W Sci 


002 


716 


822 
13.0 Bl 
Y Crp 


003179 


708 


713 
716 
741 


[11.8 Ch 


a Cas 


0103656 


2.3 We 
2.3 We 
2.4We 


J.D.Est.Obs. 
U Cas 
004047a 

714 11.3 Lv 

715 12.3 Ch 

735 13.2 Lv 

737 13.4Ch 

741 13.9L 

761 13.9L 
RW Anp 
004132 

715 89Ch 

737°, &.8Ch 

737, 8.7 Jo 

8.8 Jo 

9.0 Th 

9.1 Th 

&.8 Jo 

9.0 Th 

) 89 Th 

2 88Jo 

55 9.4Hu 

2 8.9 Jo 

3 87 Hu 
9.0 Pt 

V AND 

004435 

715 11.9Ch 

732 11.0GC 

737 10.8 Ch 

741 10.0L 

744 99 Jo 

746 10.0 GC 

9.7 Jo 


~ON 
~~ FN 
N& 


Cas 
004746b 
767 10.6 Pt 
W Cas 
004958 
9.8 Ch 
9.7 Ch 


715 


Ts 
404 





Association 


MARCH, 


J.D.Est.Obs. 
W Cas 
004958 

737 9.0Jo 

739 88Jo 

742 10.1 Ko 

743 10.1 Ko 


744 &8Jo 
750 8.7 Jo 
751 96Ko 
751 = Bo 
752 88Jo 
755 9. 2 Bo 
755 9.1 Ah 
758 8.9 Ko 
760 8.8 Ko 
761 8.7 Ko 
761 9.1 Bo 
761 8.6Jo 
765 91Ah 
767 9.0 Ah 
767 8&8 Pt 
767 8&.8Ko 
767 8. 8 Bo 
772 ~8.5 My 
779 ~ 9.0Sn 
779 8.7 Wi 
U Tuc 
005475 
710 86Ht 
716 8.7 Ht 
716 9.2 En 
716 8.5 Bl 
zo «O.2 Fit 
729 OS BI 
732 9.9 Ht 
736 10.3 En 
736 98S) 


738 10.2 Bl 
751 11.1 SI 
Zz Cer 
OIOIO2Z 
713° 9.6Ch 
736 11.1 Ch 
74 TAS .L 
fae teat. 
U Sct 
010030 
708 12.0 En 
716 11.5 En 
716 10.9 Bl 
729 10.0 Bl 
9.6 Bl 
U AND 
010940 
715 10.0 Ch 
737 10.8 Ch 
742 11.2L 
i 12.3 Hu 


61 119L 


738 


1932. 
March 0 = J.D. 2426767. 


J.D.Est.Obs. 
U Anp 
010940 

762 11.7B 
763 11.9 Hu 
764 12.0 Hu 
766 12.7 Hu 
772 12.5Hu 
12.3 Hu 
UZ Anp 

011041 

715 12.4Ch 

737 12.6Ch 

742 13.9L 
S Psc 
011208 

742 14.7 L 

763[13.9 L 


S Cas 
011272 
713° 8.9 Ch 
732 9.0Ch 
737 8.6 Jo 
739 85 Jo 
741 9.1 Ko 
743 9.2 Ko 
743° 9.2 Th 
745 8.6Jo 
747, «9.0 B 
748 9.3 Th 
750 8.7 Jo 
751 9.6 Ko 
751 9.0 BE 
751 9.0 Be 
758 9.5 Ko 
760 9.4Ko 
761 9.6Gh 
761 9.2 Jo 
764 9.5 Be 
764 9.5 Ko 
767° 9.5 Pt 
772 10.0 My 
778 10.3 Me 
U Psc 
011712 
715 13.8 Ch 
742 13.0Ch 
742 12311. 
foe 12.01 
763 11.5 L 
767 11.7 Pt 
R Sa 
O12233a 
703° 7.8 Kd 
707° 7.7 Kd 
711 7.7 Kd 
717. (7.7 Kd 
735 7.6 Kd 
736 7.5 Kd 





ND 
10 
B 
Hu 
Hu 
Hu 
Hu 
Hu 


ND 


Ch 


Fe 


ee ee 





VARIABLE STAR OBSERVATIONS RECEIVED Durini 
J.D.Est.Obs. 


J.D.Est.Obs. 
RZ PER 
012350 

715 10.3 Ch 

739 11.2 Ch 

742 10.6L 

743 10.7 Mp 

ir ita Lh 

765 11.18B 

765 11.4 Mp 
R Psc 


012502 
713 11.0Ch 
736 11.3. Ch 
742 12.3 Ch 
767 13.0 Pt 

RU Anp 

013238 


742 12.3 Ch 
742 128 L 

746 12.3B 

iy VA. 

763 11.6 Hu 
764 11.8 Hu 
766 11.6 Hu 
767 11.2 Pt 
772 11.3 Hu 
774 12.0 Hu 


778 11.9 Hu 
Y Anp 
013338 

715 12.2 Ch 

732 10.0GC 

736 9.6 ( “h 

742 9.5Ch 

742 96T 


753 

755 98 Hu 
757 10.11. 
763 98Hu 


764 99 Hu 
766 9.9 Hu 
767 9.4 Pt 
772 99 Hu 
774 98Hu 
778 10.3 Hu 


X Cas 
014958 
739 11.3 Jo 
743 12,2 Mp 
745:11.5 Jo 
730 12.0 Jo 
750 11.3 B 
765 12.2 Mp 
767 12.2 Pt 


U Per 
015254 
715  9.0Ch 
737 9.5 Jo 
739 9.7 Jo 
741 9.9Ry 
744 9.9Ry 
744 99 Jo 
748 10.0 Ry 
750 10.1 Rv 
10.7 Bo 
10.4B 
10.1 Ry 
10.8 Bo 
10.2 Ry 
10.1 Ry 
765 10.5 Ry 
767 10.4Ry 
767 10.7 Pt 
767 11.4Bo 
XX PER 
015654 
715 7.8Ch 
S Ari 
015912 
742 12.0L 


nA 


WwOOUUIW- 


aN 


mINNN NN 


761 11.41 
767 11.0 Pt 
R Art 
021024 
715 9.3Ch 
736 9.0Ch 
fac. S71. 


743° 9.0 Ah 
746 8.4 Jo 
747, 9.1Ch 
749 9.4 Ah 
752 8.5Jo 
754 9.0L 

761 8.9 Jo 
767 9.9 Ah 
767 10.0 Pt 
768 9.2 B 


771) 9.5 Wi 


771 10.0Sn 
778 10.3 Sn 
779 10.6 My 
W Anp 
021143a 


732[13.0 GC 


746[13.3 B 
762 13.5B 
T Per 
021258 
739 8.5 To 


490) 8.5 Jo 
751 87 Bo 
755 &8Bo 


of !“ariable 


J.D.Est.Obs. 
[ Per 
021258 

763 8.9 Me 

766 84Mp 

767 &7 7 Bo 

767 8.9 Ah 

767 8.8 Pt 
Z Crp 
021281 

708[11.5 Ch 

743[12.5 Mp 

766[13.0 Mp 
0 CET 
021403 

680 9.2L.Lyv 

708 9.0Ch 

709 9.4Mn 

715° 9.3 Mn 

716 9.1 Ch 

716 9.0En 


721 9.2Mn 
731 S&8En 
732 9.2Mn 
735 9.0Lv 
737 86 To 

737° «9.1 Mn 
739 9.0Te 


740 9.0 Mn 
742, 87 Ch 
742 871. 

743 8.9 Ah 
744 8.5 Jo 
745° 8.9 Mn 
747 &8&8™Mn 
750 78S] 


751 8.5 Bo 
751 8.0 Jo 
7955 8.3 fe) Bo 
761 7.9 Bo 
761 7.6 Sf 
7Ol 78Cy 
761 7.61. 
761 7.5 Jo 


766 7.0 Mn 
767 6.7 Ah 
767 ~=6.7 Bo 
707 64Pt 
768 6.9 Cy 
782 5.1Cy 
S PER 
021558 
739 9.0Jo 
743 9.7 Ah 
744. 9.2 Jo 
746 94B 


7351 9.6 Bo 
751 9.1Jo 
752 9.1 Jo 
753 93B 

755 9.6 Bo 


Star 


J.D.Est.Obs. 
S Per 
021558 

763 10.0 Me 

764 9.6 Sz 

766 9.8 Mp 

767 9.6 Bo 

767 9.5 Ah 

767 10.0 Pt 

779 9.2 My 


R Cer 
022000 
708 9.1 Ch 
713° 9.6 Ch 
721 10.2Ch 
732 11.4Ch 
742 11.9Ch 
742 12.00 L 
762 12.9] 
RR Pe 
0 122150 


743 12.9 L 


747 13.1B 
762 13.21 
765 13.4B 
R For 
O2 126 


729 9.0 Bl 
738 9OB! 


8.1 Ch 


— D 


2 8.5 Ch 
36 9.2Ch 
42 96L 
2 11.0L 
7 11.6 Pt 
RR Cep 
022980 
708 12.0Ch 
716 10.0 Ch 
732 90Ch 
741 &&Ch 
743 10.6 Mp 
766 11.8 Mp 
767 12.0 Pt 
770 11.5 Te 
R Tri 
023133 
659 11.4 Fd 
703 10.5 Kd 
712 9.4Kd 


NSINIST SISOS 


717 9.4Kd 
734 9.2Kd 
737° 8.5 Jo 
739 8&5 To 
743° 8.7 Ah 


( bsere rs 


\IARCH, 
J.D.Est.Obs. 

R Tr 

023133 
744 &4]o 
749 8.3 Ah 
750 7.6 Ad 
750 82 Jo 
753 7.8Jo 
756 8.2 Mc 
761 78&Sf 
762 7.4Jo 
764 78Wd 
704 7.1 Wi 
795 8.0Kd 
765 7.0 Ah 
767 7.0 Ah 
767 7.0 Pt 
269 O.8 Wd 
770° 6.7 Sh 
771 6.7 Ad 
772 66S8Sn 
772 «6.7 Sh 
778 6.5 Sh 
779 6.5 Sh 


779 6.1 Wi l 
r Arti 
024217 

741 10.1 Ry 

741 10.5 Ko 

743 10.5 Ko 

744 10.1 Ry 

748 10.0 Ry 

749 10.4 Ko 


750 10.0 Ry 
755 10.0 Ry 
755 10.0 Me 
757 10.4 Ko 
758 9.9 Ry 
760 10.2 Ko 
761 10.1 Ko 
762 9.7 Me 
763, 9.9 Ry 
705 96Ry 
767 9.9 Ko 
767 9.6 Ry 
772 9.3 Ne 
\V Per 
024356 
718 10.6 Ch 
737 9.5 Jo 
739 93 lo 
739 10.2 Ch 
742 9.7 Bi 
742 OS BF 


742 10.5 Ko 
743 10.5 Ko 
744 10.6 Ko 
745 9.2) 
7347 O28 
750 91To 


2 )9 


1932. 


J.D.Est.Obs. 


W Per 
024356 
755 99Ko 
756 98 Me 
760 9.4Ko 
761 10.0 Cy 
762 96 Bw 
763 9.7 Me 
764 9.3 My 
764 9.5 Ko 
765 99Dd 
766 98 Mec 
767) 9.2 Wi 
767 9.2 Pt 
768 10.3 Cy 
768 9.OB 
772 9.2Sn 
782 9.6Cy 
R Hor 
O25050 
710 12.8 Ht 
716 12.6 Ht 
716 12.5 En 


716 12.4 Bl 
723 12.4 Ht 
736 12.2S 
736 12.3 En 
738 12.0 BI 
738 12.1H 
750 11.2 SI 
Hor 
025751 


710 10.6 Ht 
716 10.3 Ht 
716 10.4 En 
716 10.0 BI 


723° 98 Ht 
729 SYORI 
736 «8&7 SI 
75S 8.5 Ht 
738 8.5 Bl 
744. -8.5S] 
f31 85S 
{ ARI 
030514 
739 14.0Ch 
762[14.5 L 
704(13.1 Hu 
766[13.1 Mp 
X Cet 
OZT JOT 


718 11.0Ch 
739 12.0Ch 
739 11.5 Jo 
742 1291. 
745 12.0 Jo 
754 13.1L 
763 123 Hu 
764 12.2Hu 
767 12.0 Pt 








VARIABLE STAR OBSERVATIONS RECEIVED DurRING MAxrcu, 1932. 
J.D.Est.Obs. 
R Lep 


J.D.Est.Obs. 


X Cer 
031401 
772 11.7 Hu 
774 11.4Hu 
Y Per 
032043 
718 9.5Ch 
739 &8Ch 
741 9.1Ko 
743 9.2 Ko 
743 9.3 Ah 
744 9.4Ah 
745 9.1Jo 
750 8.6 Jo 
751 9.3 Bo 
751 9.2Ko 
752 8.4Jo 
755 9.1 Bo 
756 9.1 Ah 
757 9.1Ko 
760 8.9 Ko 
760 8.2Jo 
763 8.9 Be 
763 9.0 BE 
763 8.9 Ha 
763 9.1 Ah 
764 9.0 Ko 
765 9.0 Ah 
767 9.2 Ah 
767 9.2 Bo 
767 8.5 Pt 


779 8.7 My 


R Per 
032335 
718 12.0 Ch 
739 12.9 Ch 
743 13. 
747 12. 
762 13.7 
767 13.0 Pt 
Nov Per 
032443 
767 13.4 Pt 
T For 
032528 
743° 9.0L 
754 9.2L 
763 9.4L 
U Eri 
034625 
716 10.9 En 
T Eri 
035124 
716 9.0 En 
R Tau 
042209 
712 14.0 Ch 
762 12.9B 
778 13.2 Hu 


rhouwn 


L 
B 
L 


yn Ss pH 


Nes 


J.D.Est.Obs. 


W Tau 
042215 


659 10.6 Fd 
712 10.5 Ch 
739 10.2 Jo 
743 1111 

745 10.7 Jo 
750 10.5 Jo 
757 11.0L 

761 10.8 Cy 
761 10:7 Jo 
762 11.1B 

767 10.7 Cy 
771 10.8 Sn 
771 10.7 Wi 
771 10.6 Pt 
776 10.8 Cy 
778 10.9 Wi 


778 10.7 Sn 


S Tau 
042309 


712 14.0Ch 
763[12.5 Hu 
764[12.8 Hu 
766[13.0 Mp 
772(13.0 Hu 
774[13.1 Hu 
778[13.3 Hu 


Ui OW © 
~ 

— ¢ é 
AuN Vix > 


> 
eee 2 


tno We et et DO DD DD Go 


83S 
2%, 


0413203 


710 10.1 Ht 
714 10.1 En 
716 10.0 Bl 
716 10.3 Ht 
718 10.4 En 
723 10.7 Ht 
729 10.5 BI 
733 11.5 Ht 
733 11.0 En 
736 11.0 SI 
738 11.2 Bl 
751 11.8S1 


X CAM 
043274 


713° 8.3Ch 


J.D.Est.Obs. 


X Cam 
043274 
739 11.2 Ch 
743 11.5L 
756 12.6 L 
771 12.9 Pt 
777 12.9 Me 
778 12.4Hu 
R Dor 
043562 
710 5.6 Ht 
714 5.5En 
716 5.8Ht 
716 6.0BI 


718 5.8En 
723 5.8Ht 
729 6.1 BI 
7233) «5.5 En 
733 5.6 Ht 
736 «(5.7S]I 


738 6.0 BI 
741 5.6SI 
751 5.4SI 


043738 
710 10.0 Ht 
714 99En 
716 10.2 Ht 
716 9.7 Bl 
718 10.4 En 
723 10.3 Ht 
729 10.1 BI 
738 10.4 Bl 
738 10.4 En 

R Pic 

O44349 
710 8.0Ht 
714. 7.8En 
716 8.0Ht 
716 7.9BI 


718 7.8En 
723 8.4Ht 
729 8.5Bl 
738 9.0 BI 
738 8.5En 
V Tau 
044617 


739 13.8 Ch 
771 10.0 Pt 
772 10.3 Te 
R Ort 
045307 
712 9.6Ch 
739 10.2 Ch 
743 10.6 L 
761 11.3 L 
761 11.1 Sf 
762 10.6 Sd 


762 10.9 Mg 


765 11.0B 


708 
709 
715 
715 
721 
725 
732 
736 
737 
737 
739 
740 
743 
744 


740 12.5 Ch 


743 
743 
762 
762 
762 
763 
764 
765 
765 
766 
767 
771 


772 


774 


714 
716 
718 
729 
737 
738 
738 
739 
741 


fo) 
Q 


90 SN UNI 90 NI DN 90 411 90 NI GO NI 
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J.D.Est.Obs. 


T Lep 
050022 
742 8.5Ko 
743 8.5 Ko 
744 8.4Ko 
744 8.5Jo 
749 86Ko 
750 84Jo 
755 8.6 Ko 
757 8.5 Ko 
760 8.7 Ko 
761 8.4Jo 
767 86 Ko 
771 9.1 Pt 
S Pic 
0508 48 
710 12.9 Ht 


716 12.2 Ht 
717 12.3 Bl 
718 12.2 En 
723 11.8 Ht 


738 10.0 Bl 
738 10.0 En 


R Aur 

050953 
334 12.2 Ch 
709 8.6 Mn 
7iz 63Ch 
715 9.0Mn 
721 9.0Mn 
732 9.4Mn 
732 9.2Ch 
797 9.6 Mn 
739 9.3 Jo 
739 9.2 Jo 
740 9.5 Mn 


744. 9.4Ah 
744 94Jo 
745 9.6 Mn 
749 9.7 Mn 
750 9.6 Jo 
761 9.9 Jo 
762 10.0 Je 
765 10.0 Je 
766 10.0 Je 
767 10.0 Ah 
771 10.7 Pt 
778 10.9 Hu 
779 10.6 Hu 
T Pic 
051247 
710 13.3: Hit 
718[11.8 Bl 
723[13.1 Ht 
738[12.5 En 
a (2 
051533 
710 11.9 Ht 


J.D.Est.Obs. 


‘¥ Cor 
051533 
714 11.9 En 
716 11.7 Ht 
716 11.7B 
718 11.9 En 
723 11.6 Ht 
729 11.4B 
738 10.8 Bl 
738 10.5 En 
S Aur 
052034 
521 8.6Ch 
558 8.6 Ch 
708 10.7 Ch 
712 10.8 Ch 
715 10.6 Ch 
716 10.8 Ch 
717 10.8 Ch 
732 11.0Ch 
729 11.2 Ch 
742 11.6 Ko 
743 11.3 Ko 
744 11.6 Ko 
745 10.5 Lv 
751 11.7 Bo 
761 11.3 Ko 
764 11.6 Ko 
767 11.6 Bo 
767 10.3 Mp 
770 10.6 B 
778 10.8 Hu 
779 10.7 Hu 
W Avr 
052036 
7 88Ch 
716 &8&Ch 
739 9.3Ch 
743 O8L 
744 10.4 Jo 
750 10.5 Jo 
762 10.81. 
770 11.1 2B 
778 11.7 Hu 
779 11.7 Hu 
S Ori 
052404 
320 11.0 Ch 
330 11.6 Ch 
712 11.4Ch 
739 11.4Ch 
750 10.8B 
762 11.8 Mg 
762 10.8 Sd 
770 11.7 Sr 
771 11.5 Pt 
779 11.9 Hu 
T Ort 
053005« 
320 10.8 Ch 








7 3 ei eee 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING MArcH, 1932. 
J.D.Est.Obs. 


053005a 


330 
331 
336 
708 
712 
713 
715 
717 
737 
739 
739 
740 
740 
741 
742 
742 
743 
744 
746 
747 
749 
750 


10.7 Ch 
10.9 Ch 
11.4Ch 
99 Ws 
11.0 Ch 
11.0 Ch 
11.1 Ch 
10.9 Ch 
10.7 Jo 
11.0 Jo 
11.2 Ch 
11L.2Ch 
10.4L 
10.8 L 
10.3 L 
10.8 Ch 
10.4L 
10.6 Jo 
10.4 L 
10.1 B 
10.2 L 
10.1 Me 
10.2 B 
10.4 Jo 
10.3 L 
10.3.L 
10.4 Jo 
10.2 L 
10.14 
16.1 L. 
9.7 Me 
9.7 Me 
9.7L 
10.1 L 
10.5 Pt 
9.7 Me 
10.0 L 
10.3 Pt 
10.3 Pt 
10.3 Jo 
10.0 L 
10.1 Bw 
9.6 Me 
10.2 Pt 
10.2 L 
10.3 Pt 
9.9 Me 


3 10.1 L 


9.9 Me 
10.0 My 


10.1 Wy 


10.3 B 
9.7 Me 
9.9 Me 


7 10.1 Pt 


11.0 Pt 
11.2 Me 
10.2 Me 


T Ort 

053005a 
774 10.6 Pt 
775 10.5 Pt 
775 10.2 Me 
776 10.9 Me 
777 11.3 Me 
778 10.8 Me 
779 10.6 My 
779 11.1 Hu 
779 10.5 Pt 

AN Ort 


053005t 


778 11.6 Me 
S Cam 
053068 

323 8.4Ch 

713° 8.7. Ch 

739 84Jo 

746 8.6Jo 

751 89 Bo 

755 8.9 Bo 

764 9.3 My 


76/ 9.3 Bo 
771 9.5 Pt 
778 9.4Me 
RR Tau 
053326 
740 10.8 L 
741 10.8L 
742 10.8 L 
743 10.9L 
745 11.0L 
746 10.8 L 
749 10.81 


iH MIL 
752 11.0L 
793 VAL 
754 11.6L 
755 11.4L 
for TAZ. 
758 11.71. 
760 11.2L 
761 11.21. 
762 124 
763 11.5 L 
765 12.1B 
RU Avr 
053337 
321 12.2 Ch 
712 11.1 Ch 
739 12.3 Ch 
761 12.5 Bw 
769 12.9 Bw 
Pt 


321 12.6 Ch 
739 13.5 Ch 


U Aur 
053531 
743 13.4L 
762 13.0L 
771 12.6 Pt 
779 129 Hu 
Y Tau 
053920 
709° 7.7 Mn 
SU Tau 
054319 
$23[13.3 Ch 
333 13.4 Ch 
336 13.3 Ch 
708 9.7 Ch 
712 9.7Ch 
713° 9.7:Ch 
715 9.7 Ch 
716@ 9.7Ch 
717. (9.7 Ch 
752 9.7 Ch 
739 9.7 Ch 
740 9.5L 
741 9.5L 
742 9.5L 
743) (9.5L 
745 9.51. 
746 9.5L 
747° 9.7 Ch 
749 94L 
750 9.5 Me 
751 9.7 Pt 
752 9.4L 
753 9.4L 
754 9.2L 
fxn 93L 
757 9.5L 
738 9.4L 
759 9.7 Pt 
760 9.6 Pt 
760 96L 
761 9.5L 
761 9.7 Sf 
761 9.6 Pt 
762 9.6 Pt 
762 96Me 
762 9.5L 
763 9.5L 
763 9.6 Me 
763 9.6 Pt 
765 9.7 Me 
766 9.7 Me 
706 9S Me 
767 9.6 Pt 
768 96Meg 
771 9.6 Pt 
772 9ATe 
772 96™Me 
774 9.5 Me 
774 9.6 Pt 


J.D.Est.Obs. 


SU Tav 
054319 
775 96 Pt 
775 9.5 Me 
776 9.5 Me 
777: 9.3 Me 
779 96Sf 
779 (9.6 Pt 
S Cor 
O5433T 
710[12.6 Ht 
714[12.2 En 


ee) 


77) 
te 


Drow tv» 


fu mos 


NO 2 WRON 
tr Cr eo 


SINS] 
AS et pees SIU pee tet et § 


SES eH YER Re 


why 
Un CO ee 


Nw 
mio 


Cor 
54620 
13.0 En 
13.0 Bl 
13.0 Ht 
a Or! 
054907 
736 02S] 
7 0.2 Sl 
751 02S] 
U Ort 
)54920a 
3 6.5Ch 
) 66Ch 
341 7.0Ch 
659 64Fd 
704 68 Kd 
708 6.6 Ch 
709 7.0Mn 


+. 
am pee 


712 69Kd 
717 7.0Kd 
721 7.0Ch 
735 7.0Kd 
744 7.0SI1 

744. 7.8 Ah 
747 7.8Ch 
750 7.7 Jo 

756 8.3 Me 
762 8.7GD 
763 88 Hu 
763 8.7GD 


766 8.6 Me 


J.D.Est.Obs. 


U Or! 
054920a 
767 8.9 Ah 
767 8.5 Wi 
769 89 Wd 
771 8.5 Pt 
771 8&7 Sn 
772 8&7#Hu 
7/2 8&9GD 
772 8.9Wd 
776 8&8Hu 
777 90Wd 
777 8.7GD 
4/7 88Sr 
47/85 Sj 
778 91Hu 
780 8.6 Bg 
UW Ort 
054920b 
763 10.5 Hu 
V Cam 
054974 
740 12.1 Ch 
745 1251. 
747 12.4B 
763 1 
764 
771 


750 10.6 Me 
751 10.2 Pt 
759 10.2 Pt 
760 10.2 Pt 
761 10.5 Pt 
762 10.5 Pt 
763 10.5 Pt 
766 10.7 Me 
767 10.3 Pt 
771 10.3 Pt 
774 10.5 Me 
774 10.3 Pt 
775 10.8 Me 
779 10.2 Pt 
R Oct 
055686 
10 11.3 Ht 
16 11.4 Ht 
18 11.0 En 
18 11.2 Bl 


NSNNINN SINS 
tn Ww Ge PO - 

RS Geo 

— - 

_ —_ 

=) 4 

| et 

ee) 

- 


an 
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Ny 
St 


060450 
gee 12.2Ch 
330 12.4 Ch 
332 12.4Ch 


J.D.Est.Obs. 


X AUR 
060450 
333 12.0 Ch 
335 11.8 Ch 
336 11.8 Ch 
346. 11.3 Ch 
355 10.2 Ch 
358 10.1 Ch 
364 9.9Ch 
367, 9.4Ch 
708 8.5Ch 


715 8.3Ch 
725 8.2Ch 
745 9.1L 
747 9.2Ch 
750 9.0 Jo 
756 9.8L 


770 11.0B 
778 11.3 Hu 
779 11.4Hu 
780 11.3 Be 
7 GEM 
060822 
713 3.8We 
716 3.9 We 
746 3.9We 
V Aur 
061647 
320 12.0 Ch 
712 12.2 Ch 
743 11.2 L 
778 10.8 Hu 
V Mon 
001702 
3 11.3. Ch 


13.3 GC 
74 ue Prt 
AG Avr 
062047 

10.2 Mn 
5 10.2 Mn 
7 10.2 Mn 
1 10.2 Mn 
> 


SS 
© 


10.0 Mn 
9.6 Mn 
) 96Mn 
743 9.2L 
745 94Mn 
749 98 Mn 
753 9.2L 
763 OAL 
R Mon 
063308 
323 12.6 Ch 
326 12.6 Ch 
330 12.6 Ch 
333 12.6 Ch 
709 12.6 Ch 
712 12.8Ch 
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VARIABLE STAR OBSERVATIONS RECEIVED Du RING MArcH, 1932. 


J.D.Est.Obs. 
R Mon 
063308 

715 12.8 Ch 

717 12.8 Ch 

746 13.1GC 

763 13.1GC 
Nov Pic 


063558 
12.0 Ch 
14.3 L 


761 1 28 Bw 
769 12.9 Bw 
Y Mon 

065111 
9.2 Ch 
13.8 Ch 
13.0 L 
11.9GC 
11.7 GC 
11.9 Hu 
11.8 L 
12.0 Hu 
12.0 Hu 
11.9 Pt 
12.2 Hu 
11.6 Hu 

778 11.6 Hu 

780 10.8 Be 

781 11.0 Sr 

781 11.0 Sj 

X Mon 

065208 
7.6L 
7.9L 
8.4L 

R Lyn 

065355 
328 10.6 Ch 

709 10.6 Mn 

715 10.8 Mn 

716 10.8 Ch 

721 10.8 Mn 

745 11.6 L 


525 
717 
743 
746 
763 
763 
763 
764 
766 
771 
772 


774 


J.D.Est.Obs. 
RS Gem 
065530 
750 10.7 Me 
762 10.1 Me 
763 10.3 Me 
766 10.2 Me 
772 10.3 Me 
774 10.2 Me 
776 10.4 Me 
779 10.7 Hu 


Z CMA 
O6501T 
736 98SI1 
741 9.5SI 
744 94S) 
751 98SI 
753 10.0S1 
V CM 
070109 
325 11.4 Ch 
708 12.0 Ws 
417 12.5:Ch 
743 13.8 L 
751 13.5 Pt 
763 14.1 L 
R Gem 


4 6 ( n 
70S 6.6Ch 
709 6.9 Mn 
713, 6.8 We 
715 68\n 
721 68 Mn 
725 69Ch 
732 6.9 Mn 
737 6.9 Jo 
743° 7.4 Ah 
744. 7.3 Jo 
747, -7.2Ch 
449 7.6 An 
750 7.2 Me 
750 7.5 Jo 
751 7.0 Pt 
763 7.8 Ah 
763 7.5 Me 
763 8.4Hu 
764 84Hu 
764 7.7 Wd 
765 7.9 Ah 
766 7.8 Hu 
767° 7.9 Nh 
769 8.3 Wd 
777 “9.6 Wad 
779 8.1 Hu 

Z GEM 


070122b 
751 12.5 Pt 


J.D.Est.Obs. 
TW Gem 
070122c 
8.2 Pt 
R CM1 
070310 
10.6 Ch 
11.4 Ch 
9.4 Jo 
9.1 Ch 
9.3 Jo 
9.0 To 
10.3 Pt 
8.7 Ch 
9.3 Sf 
8.7 Sn 
8.6 Sn 
9.0 Me 
8.9 Sf 
R Vor 
070772 
710[13.4 Ht 
714[12.6 En 
723[13.4 Ht 
736[13.4 Ht 


751 


325 
716 
737 
743 
744 
750 
751 
758 


L: Pup 
071044 
736 5.0SI 
741 49S) 
7444851 
RR Mon 
071201 


326[14.2 Ch 
740[13.4 Ch 
744[12.8 Mp 
763 14.2 L 
709[13.4 Bw 
V Gem 
071713 
326 13.6C h 
716 
740 93 
743 
750 


751 


10.4 Bw 
11.2 Bw 
S CMr1 
072708 
324 10.0 Ch 
08 12.2C h 
735 
745 
745 
751 
765 


741 


769 


Mt Uitinwi 


NMNNNN Nit 


Su 


J.D.Est.Obs. 
T CMr 
072811 

326 12.8 Ch 

740[13.4 Ch 

745[13.4 Ch 
S Vor 
073173 

710[13.2 Ht 

716[13.2 Ht 

718[13.2 Bl 
723[13.2 Ht 
736[13.2 Ht 
U CMr1 
073508 
8.2 Ch 
8.4 Ch 
8.2 Ch 
8.0L 
8.5 Jo 
8.6 Jo 

1 86 Pt 

3 8.5L 

3 

) 


326 


CDN yin 


9.11 
9.4 Be 
S Gem 
073723 
324 9.1Ch 
343 9.7 Ch 
712[13.1 Kd 
740[13.6 Ch 
766[13.8 Mg 
769[13.8 Bw 
W Pup 
074241 
71¢ 12.3 Ht 
714 12.2 En 
716 11.9 Ht 
718 11.8 Bl 
718 11.6 En 
3 11.5 En 
3 11.6 Ht 
33 10.4 En 
» 99OHt 
38 9.8 Bl 
T Gem 
074323 
324 88Ch 
543° 8.9 Ch 
740[ 13.6 Ch 
766[ 14.0 Mg 
709[14.0 Bw 
U Pup 
07 5012 
326[ 13.2 Ch 
740[13.4 Ch 
750 12.0B 
762 10.5 B 
761 10.8 Bw 
766 98 Meg 
766 10.5 Me 


SINT SISY 


WHY bo 


rant 


Pl De Be Bo, Be 


J.D.Est.Obs. 
U Pup 
075612 

778 10.4 Me 
R Cnc 
081112 

326 11.3 Ch 

721 10.2 Ch 

737 9.2To 

739 9.4Jo 

744 93Jo 

744 10.0 Ah 

747, 9.8Ch 

750 9.2 Jo 

753° 88 Jo 

764 9.7 Hu 

704 9.7 Cy 

764. 9.6 Wd 

764 9.9Sf 

765 9.6 Ah 

767° 9.7 Ah 

769 9.7 Wad 

771 10.0 Pt 

772 9.7 Wd 

776 9.1Cy 

778 9.5 Me 

779 9.5 Wd 

779 (9.5 Sf 
V Cnc 
081617 

326 8.0 Ch 

718 11.2 Ch 

745 125L 

763 12.7 L 

764 12.8 Cy 

771 12.5 Pt 

776 12.8 Cy 

RT Hya 
08 2405 
741 7.6Ko 
743 


744 7.7Ko 
745 7.7L 
748 8.0 Th 
749 7.8Ko 
751 7.9Ko 
755 7.9Ko 
758 7.8 Ko 
738 7.81 
760 7.7 Ko 
764 &. 1 Ko 
707 79 Ko 
771 7.6 Pt 
R CHa 
082476 


710 11.2 Ht 
714 10.9 En 
716 11.2 Ht 
718 11.5 BI 
718 11.2 En 


J.D.Est.Obs. 


R Cua 
082476 
723 11.8 “ 
723 11.2 EF: 
736 12.0S) 
736 12.1 En 
736 12.1 Ht 
738 12.1P 1 
751 12.4S1 
it Cnc 
083019 
326 9.6 Ch 


740 14.0Ch 
763 13.2 L 
X UMA 
083350 


2w 
ON 


9. 
9. 
9.: 
9.5 


INISIST SIS 
Lo Se) 
LRH 
tn te eying 


766 
766 10.8 Bi 
771 10.1 Pt 
S Hya 
084803 
326 9.7 Ch 
soe 825Ch 
740 10.3 Ch 
744 10.4 Ah 
750 9.8 Me 
763 9.4 Me 
767° 9.5 Ah 
771 10.0 Pt 
778 8.7 Me 
778 8.5Fd 
779) 8.6Sn 
a. Five 
08 5008 
9.4Ch 
9.3 Ch 
10.0 Ch 
10.0 L 
763 11.6 L 
763 12.0 Hu 
764 11.8 Hu 
778 12.7 Hu 
T Cne 
085120 
328 9.8Ch 


526 
718 
740 
745 


718 9.3. Ch 
737° 8.5 Jo 


739° 8.3 Jo 


744 8.5 Jo 


750 8.4 Jo 
767 9.6 Bo 
771 84Pt 
778 91 Me 
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VARIABLE STAR OBSERVATIONS 


J.D.Est.Obs. 


Y Hya 
090024 
764[11.6 Ko 
V UMA 
090151 
745 10.2L 
747 10.3 B 
761 10.5 Sf 
763 10.8 Me 
766 10.8 Me 
777 10.8 Me 
779 10.4Sf 
W Cnc 
090425 
336[12.8 Ch 
740[13.6 Ch 
745 14.2L 

763 14.4L 
764[12.8 Hu 
772{12.9 Hu 
778[13.0 Hu 
RX UMa 
090567 
745 11.1 L 
RW Car 
001868 
708 12.4 En 
712 12.4En 


716 12.2 En 
716 12.2 Ht 
718 12.4 Bl 
723 12.2 Ht 
733 11.6 En 


738 11.7 Ht 
738 11.6 Bl 


002551 
708 12.4 En 
716 12.4En 
718 12.4 Bl 
738 12.9 Bl 
R Car 
002062 
708 9.6 En 
710 9.7 Ht 
712 96En 
716 9.7 En 
716 9.6 Ht 
718 9.4Bl 
23 9.7 Ht 
31 9.7 En 
» 92S] 
+ 97 Fit 
8 10.0 Bl 
1 9.2SI1 
1 92S) 
X Hya 
003014 
336 8.6 Ch 
718 10.3 Ch 


J.D.Est.Obs. 


X Hya 
003014 
740 11.0 Ch 
764 11.5 Hu 
765 11.6 My 
772 11.7 Hu 
Y Dra 
093178 
336 12.9 Ch 
745 14.1 L 
R LM! 
093934 
336 12.5 Ch 
740 12.0Ch 
763 11.5 Hu 
764 11.3 Hu 
764 10.5 Sz 
764 10.5 Be 
770 10.7 B 
771 12.1 Pt 
RR Hya 
004023 
716[12.4 En 
736[12.4 En 


R Leo 

094211 
336 9.3. Ch 
343 9.1Ch 
713° &8Ch 
718 9.4Kd 
721 8.5Ch 
735 7.0 Lv 
736 7.1Kd 
737 7.2Kd 
737 7.1Jo 
740 6.4Ch 


750 6.4Me 
755 6.2 Me 
755 5.9 Ah 
756 6.0 Ah 
756 6.1 Lv 
761 6.0To 


765 6.5 Kd 


J.D.Est.Obs. 


R Leo 
094211 
766 69Mc 
767 5.7 Ah 
769 5.7 Wd 
769 5.9 Wi 
769 5.8Sn 
770 60Sh 
771 6.3 Ad 
771 6.1 Pt 
772 6.0Sh 
772 63 Wd 
774 6.1Me 
778 6.0Me 
778 6.1Fd 
778 5.9Sn 
778 5.9Sh 
779 5.9 Sh 
779 6.2Wd 
780 5.3 Bg 

1 Car 
004262 
736 3.4S)1 
741 3.5S) 
751 3.8SI1 
Y Hya 
004622 
716 8.0En 
771 6.8 Pt 
Z VEL 
004953 
708 10.0 En 
710 9.5 Ht 


712 94En 
716 88En 
716 8&7 Ht 
718 8&8&BI 
723 8.5 Ht 
723 8.7 En 
736 8.3 SI 
738 8&8 Ht 
738 S&B 
751 9.3 SI 
V Leo 
095421 


336 10.5 Ch 
740 13.8 Ch 
767 13.5 Pt 
770 13.3 I 


RR Car 
005458 
710 7.9 Ht 
716 78Ht 
716 7.7 En 
Jz5 dort 
736 7.8 Ht 
RV Car 
095563 
708[12.5 En 
718[13.1 Bl 


REcEIVED DURING 


J.D.Est.Obs. 
RV Car 
095563 

723[13.1 Ht 

738[13.1 Ht 


723 6.0En 
731 6.2En 
736 60S] 
736 5.8En 
738 63BI1 
741 6.2SI1 
751 6.4SI 

U UMa 


100860 
336 6.6Ch 
709 66 Mn 
6.8 \In 
6.6 Ch 
6.6 Mn 
6.0 Mn 
6.8 Mn 
6.7 Mn 
5 66Mn 
6.5 Mn 
3 6.6 Mn 
Z CAR 
101058a 
12.3 En 
12.1 Ht 
11.7 Bl 
11.6 Ht 


NI 
—_ 
Jt 


St SES ESE SS ME AES 
Ae a J one 
> Nilo — @® ¢ 


Nt Dd 
ro) 


Pin Pn Py Pa Ped Pe Be Be. | 


DOW twWwOO 


& W wiv 
xO 
— 
v 


8 12.0 Bl 
W VEI 
101153 

718 13.0 Bl 

7 23[13.0 Ht 


738 12.7 Bl 


U Hya 
103212 
336 5.7 Ch 
718 5.3 Ch 


735 6.0 Kd 
736 6.1Kd 
RZ CAR 
103 70 
7 i lOl13.e Et 
716[12.4 En 
723[13.1 Ht 
738[13.6 Ht 


MARCH, 


J.D.Est.Obs. 


R UMA 
103769 
340 9.3 Ch 
740 13.2 Ch 
764 12.7 Cy 
767 11.5 Ah 
767 12.7 Pt 
772 12.2 Sn 
776 12.2 Cy 
778 12.1 Sn 
V Hya 
I04020 
335 7.0Ch 
718 68Ch 
718 6.7 Bl 
721 68Ch 
738 6.7 Bl 
750 7.0L 
753 6.7 Ko 


760 6.4Ko 
763 6.6L 
767 6.6 Ko 
7/1 6.3 Pt 
RS Hya 
104628 
718 10.0 BI 
738 9.2 Bi 
W Leo 
104814 
336[12.9 Ch 
740 13.7 Ch 
763 13.9L 
770{13.5 B 
RS Car 
T1036! 
741[12.3 S] 
S Leo 
110506 
336 10.0 Ch 


740 11.5 Ch 
741 11.5 L 
755 12.3 a 
764 12.6 Cv 
Afi. 122 F% 
RY Car 
IITI561 
710[13.1 H 
718[13.1 Bi 
723[{13.1 Ht 
738[13.1 Ht 
RS Cen 


ITI661 
710 10.2 Ht 
714 10.6 En 
716 10.8 Ht 
718 10.5 Bl 
723 12.0 Ht 


38 12.9 Ht 


1932. 
J.D.Est.Obs. 


X CEN 
II4441 
710 13.0 Ht 
718[13.1 Bl 
723[13.1 Ht 
AD CEN 

114858 
710 9.1 Ht 
716 9.1 Ht 
716 90En 
723 9.3 Ht 

W CEN 

115058 
710 12.2 Ht 
716 12.5 Ht 


R Com 


763 13.0L 
771 12.8 Pt 
T Vir 
I20005 
741 11.5L 
763 12.0 L 
778[{12.5 Hu 
R Crv 
121418 
741 13.5 SI 
750 13.0 L 
753 13.7 SI 
771{11.2 Sn 
778{12.7 Kd 


SS Vir 


T22001 
741 8.5L 
753 8.7 Ko 
755 84L 
757 7.9Ko 
767 8.3Ko 

T CVN 

122532 


335 11.0 Ch 
722 10.0 Ch 
743. 9O8Th 
750 9.8 Th 
750 9.6 To 
751 9.6 Pt 
763 97 Hu 


764. 9.9 Cy 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING MARCH, 
J.D.Est.Obs. J.D.Est.Obs. 


Y Vir 
122803 
10.5 Ch 
11.8 L 
9.8 L 
10.2 My 
9.3 Hu 
U Cen 
122854 
9.0 Ht 
8.4 Ht 
718 8.1 Bl 
723 8.6Ht 
T UM 
123160 
9.6 Ch 
7.8 Fd 
10.2 Mn 
10.0 Mn 
10.1 Ch 
10.4 Mn 
10.8 Mn 
11.5 Jo 
11.8 Jo 
11.3 Ch 
12.0 Jo 
12.8 Pt 
R Vir 
123307 
7.6 Ch 
744. 9.2 Ah 
751 9.3 Pt 
767 11.0 Ah 
768 10.3 Wi 
772 10.7 Sn 
778 11.1 Sn 


335 
741 
762 
765 
778 


710 
716 


333 
659 
709 
715 
718 
721 
732 
737 
739 
742 
744 
751 


422 


RS UMa 
123459 

333 9.7 Ch 
742 13.5 Ch 
743 13.5 Ry 
763 12.9 Ry 
763 13.3 Hu 
764 12.7 Cy 
766 12.4 Ry 
772 12.0 Hu 
774 11.6 Sn 

S UMA 

123961 

338 84Ch 
718 8&8Ch 
721 8.7 Mn 
732 86Mn 
737° 8.4Mn 
737° 8.3Jo 
739 8.0 Jo 
740 8.3 Mn 
742, 8.3Ch 
743°) 8.3 Ah 
744. 8.3 Ah 


S UMA 

123961 
744 7.9Jo 
745 8.0 Mn 
749 7.9 Mn 
749 83 Ah 
750 7.8Jo 
751 8.0Sh 
751 88 Pt 
753° 7.8Jo 
755 83 Ah 
756 82Ah 
761 76 Jo 
763 8.1Ah 
763 8.0 Mn 
763 8.6Hu 
764 8.3 Sz 
764 8.0Wd 
764 7.8 Wi 
765 7.9 Ah 
766 8.1Mec 
767 7.9 Ah 
769 78Wd 
769 7.6 Sn 
769 4.6 Wi 
‘72 8.1 Wd 
742 7&Sh 
773° 7.6 Hu 


751 13.0 Pt 
764 12.6 Cy 
772 12.6 Bw 
778 13.1 Hu 


U Vir 
124606 
744 9.4Ah 
750 9.0L 
751 9.0 Pt 
767 8.9 Ah 
768 8.8 Wi 
772, 8.9Sn 
778 8.7 Sn 
778 8&5 Hu 
RV Vir 
130212 
750 12.0 L 
764 11.3 Cy 
778 12.2Hu 
U Oct 
131283 


718 78En 
718 8.1 BI 
723 7.6 Ht 
7360 8.0En 


J.D.Est.Obs. 
V CVn 
131546 

743° 8.5 Th 

750 8.5Th 

762 7.7GD 

766 8.0GD 

772 7.8GD 

777 78GD 
W Vir 
132002 

753 10.3 Ko 

757 10.3Ko 
V Vir 
132202 

faa BA. 

753 9.5 Ko 

757. 9.5 Ko 
R Hya 
132422 


716 8.6Ht 
723 8.0 Ht 
724 7.9Ch 
741 67SI 
750 5.9L 
751 5.9 Pt 
753 55S! 
S Vir 
132706 


335 12.3 Ch 
716[12.0 Ht 
724 13.0Ch 
751 12.0 Pt 


RV Cen 
133155 
710 7.8 Ht 
71é 7.6 Ht 
718 7.5 Bl 
423 73 Et 
T UM 
133273 
737 9.0 Jo 
739 9.0 Jo 
743. 9.6 Th 
744 9.4Th 
745 9.3L 
748 9.5 Th 
750 9.2 Th 
/ 50 8.9 Jo 
755 9.3 Th 
761 10.0 Cy 
761 9.0 Jo 
763 9.6 Hu 
T Cen 
133633 
710 6.5 Ht 
716 7.1 Ht 
723 72Et 


J.D.Est.Obs. 
T Cen 
133633 

741 69S] 

753 «(6.7 SI 
RT CEN 
134236 

710 9.5 Ht 

716 9.3 Ht 

Zs. 92 Fit 
R CVn 
134440 

335 10.3 Ch 

722 84Ch 

744. 7.8 Ah 

746 78Jo 

755 7.8 Ah 

756 7.8 Ah 

762 7.8Jo 

763 7.8 Ah 

765 83 Ah 

767, 8.3 Ah 

771 8.0 Wi 

771 82Sn 

778 8.3Sn 
RX CEN 
134536 


710 11.2 Ht 
716 11.4 Ht 
723 11.6 Ht 
T Aps 
134677 
710 10.0 Ht 
716 9.7 Ht 
718 9.2En 
718 96BI 
723 9.5 Ht 
Z Boo 
140113 


8.5 Ch 


140512 
335 11.6 Ch 
RU Hya 

140528 
710[12.9 Ht 
716[12.9 Ht 
723[13.5 Ht 


R Cen 

140059 
710 8.3 Ht 
716 8.1 Ht 
718 8.1 Bl 
723 76Ht 
723 7.5 En 
736 7.0En 
751 6.5SI 


J.D.Est.Obs. 
U UMr 
141567 

737 8.9Jo 
743° 9.2 Ah 
744. 8.9Jo 
750 8.7 Jo 
751 8.9 Pt 
753 8.5 Jo 
761 8.4 Jo 
763) 8.3 Hu 
763 8.7 Ah 
764 8.3Cy 
764 8.4Sz 
765 8.7 Ah 
767. 8.6 Ah 
772 83Hu 
779 7.9Sn 
779 8.3 Wi 
S_ Boo 
141954 
333 11.0 Ch 
725 11.8Ch 
746 11.2L 
751 10.9 Pt 
753 10.4 Jo 
762 10.0 Jo 
763 10.3 Hu 
764 10.8 Wi 
771 10.2 Sn 
772 99Hu 
779 9.5Sn 
RS Vir 
142205 
750 11.5L 
V Boo 
142539a 
338 8.6 Ch 
725 8.7 Ch 
744 8.0Ah 
746 76Jo 
749 81Ah 
75G 7.6Jo 
751 7.9 Pt 
756 8.0 Ah 
762 7.7 Jo 
763 7.9 Ah 
764. 7.9Cy 
766 78GD 
767 8.0 Ah 
776 8.0 Me 
778 87Fd 
779 8.0 Wi 
779 8.0Sn 
R Cam 
142584 
713° 8.6Ch 

735 8.3Ch 

743 8.2Th 

744 8.1 Th 

748° «8.1 Th 


1932. 
J.D.Est.Obs. 
R Cam 
142584 
750 8.0Th 
755 82Th 
770 7.7 Te 
R Boo 
143227 
12.2 Ch 
10.8 Ch 
11.8 Jo 
117 Pr 
11.5 Wi 
12.2 Ah 
12.0 Sn 
11.7 Sn 
V Lis 
143417 
750 10.9 L 
762 12.0 L 
U Boo 
144918 
725 10.7 Ch 
765 11.6 My 
767 11.1 Cy 
V Aps 
145471 
718 11.0 Bl 
738 12.0 Bl 
S Apes 
145971 
710 11.6 Ht 
716 11.1 Ht 
723 11.5 Ht 
723 11.9 En 
741 12.1 SI 
751 13.6 SI 
1 im 
150519 
725[12.4 Ch 
Y Lis 
1500605 
750 12.81 
S Lis 
151520 
10.0 Ch 
8.7 Ch 
10.4 L 
10.2 Pt 
11.01. 
S SER 
151714 
725 11.9Ch 
Fo. 125. 
779[11.8 Sn 


335 
725 
750 
751 
764 
767 
771 


779 


340 
725 
750 
751 
762 


S CrB 

151731 
333 8.7 Ch 
725 8&Ch 
750 9.5 Jo 
751 9.8 Pt 








of Variable Star Observers 





VARIABLE STAR OBSERVATIONS REcEIVED DurRING MArcH, 1932. 


J.D.Est.Obs. 
S CrB 
151731 

767 10.1 Ah 
RS Lis 
151822 

718 9.3 Ht 

750 11.0L 
RU Lis 

152714 

9.5 Ch 

750 10.8 L 

751 10.7 Pt 

#62 V2. 

R Nor 

152849 

8.8 Ht 
X Lis 
153020 
12.6 L 
11.6L 

W Lis 

153215 

725 10.8 Ch 

790 ZL 

762 12.5L 
S UM: 

153378 

10.5 Ch 
11.7 Ch 
11.5 Jo 

11.5 Ko 
10.7 Jo 
11.4 Ko 
10.6 Jo 
11.0 Pt 
10.9 Sf 
11.1 Ko 
10.5 Hu 
11.0 Ko 
10.5 Ah 
10.6 Me 
10.4 Wi 
10.0 Sn 
10.5 Sf 

3 Nor 

153654 

716 10.5 Ht 
R CrB 

154428 

6.0 Ch 

6.0 Ch 

6.2 Ch 

6.1 We 

6.1 Ch 

6.1:Ch 

6.0 Jo 

6.0L 

6.0 We 

6.5 Ah 

6.0 Jo 


725 


716 


751 
762 


333 
725 
739 
743 
745 
746 
750 
751 
761 
761 
763 
764 
767 
776 
779 
779 
780 


333 
340 
713 
713 
716 
725 
739 
741 
741 
744 


745 


J.D.Est.Obs. 


R CrB 
154428 
750 6.0Jo 
750 6.0L 
751 6.0L 
751 6.1 Pt 
752 6.0'L 
753 5.9 Ko 
755 6.0L 
755 6.0 Me 
757 5.9 Ko 
758 5.9Cy 
759 6.1 Pt 
761 6.0L 
7ol 5.9Cy 
763 6.0 Me 
763 6.3 Ah 
763 5.7 Hu 
764 5.9Cy 
764 6.4 Wi 
764 6.0 Me 
765 6.2 We 
766 60GD 
766 6.0Me 
767 5.9Cy 
767 6.1 Wi 
767 6.3 Ah 
768 6.1 Wi 
768 5.9Cy 
769 6.2Wd 
771 5.9Ad 
771 6.1 Pt 
772 6.0 Me 
774 6.0 Me 
776 6.0Me 
777, «6.1 Wi 
777 (6.0 Me 
777. «6.1 Pt 
778 6.0 Me 
778 6.0Sn 
778 5.5 Hu 
779 6.1 Pt 
779 6.0 Wi 
X CrB 
154536 
333 8.7 Ch 


724 13.5 Ch 

751 12.0L 

767 10.2 Cy 
R Ser 


724 
751 


9.0 Ch 
9.2 Pt 


J.D.Est.Obs. 
R Liz 


154715 
725[12.6 Ch 
RR Lis 
155018 
at 135. 
Z CrB 
155229 


155823 
718 10.2 Ht 
751 8.5 Pt 

Z Sco 

160021 
751 11.6L 

R Her 

160118 
751 10.8 Pt 

U Ser 

160210 
751 13.3 Pt 

X Sco 

160221a 
751 11.81 
762 12.6L 

SX Her 
160325 

7.8L 
8.0 Pt 


750 
751 
753 
757 
762 


NI 
N 
_ 
2 90 SO SO SO 
NCoUF 
UMA A 
- ~ 
0° 


a 


161122a 
751 11.0 Pt 
W CrB 
161138 
751 &8&Pt 
W Opu 
161607 
751:10.9L 
751 11.3 Pt 
V Opu 
162112 


333 
724 8.0Ch 


J.D.Est.Obs. 
U Her 
162119 
8.0 Jo 
8.2 Jo 
8.8 Ah 
8.4 Jo 
8.4 Jo 
751 8.6 Pt 
767 9.4Ah 
SS Her 
162807 
9.2. Ch 
94]Jo 
9.6 Jo 
9.3L 
751 10.2 Pt 
762 10.6L 
T Oru 
162815 
{12.0 Ch 
13.0 L 
S Opu 
162816 


739 
744 
744 
746 


750 


724 
745 


750 
750 


.) 


? 


5 
51 


“NISI 


737 10.0 Jo 
9.8 Jo 
9.6 Jo 
9.4]Jo 
746 10.2 L 
9.5 Jo 
9.6 Me 
9.4 Wi 
9.5 Sn 
R Dra 
163266 
7.8 Ch 
> 11.3 Fd 
725 11.1 Ch 
10.1 Mn 
737 10.0 Mn 


737 (9.7 Jo 
740 9.8 Mn 
743. 9.4Ah 
744 9.7 Jo 
745 9.6 Mn 
746 94Jo 
749 9.3Mn 
750 9.0 Jo 
751 9.7 Pt 
755 9.1 Me 
761 89Jo 
763 8.6 Ah 


J.D.Est.Obs. 


R Dra 
163266 
8.9 Hu 
8.7 Ah 
8.7 Mn 
8.5 Ah 
8.4 Wi 
8.2 Wd 
8.2 Sn 
8.0 Wd 
778 7.6Sn 
779 7.9Wd 
RR Opu 
164319 
12.7 L 
11.9 Pt 
ged 
S Her 
164715 
725 10.0Ch 
746 9S5Jo 
751 9.4Pt 
751 9.1 Jo 
767 =8.2 Ah 
RS Sco 
164844 
718 10.9 Ht 
RR Sco 
165030a 
753 6.8 SI) 
SS Opn 
165202 
751 12.6 Pt 
RV Her 
165631 
12.6 Ch 
14.2 L 
R Opn 
170215 
8.6 Jo 
8.8 Jo 
8.9 Jo 
751 8&8 Pt 
im 6 OSL 
RT Her 
170627 
724[12.4 Ch 
Z Oru 
171401 
751 12.2 Pt 
RS Her 
171723 
8.7 Jo 
8.9 To 
95 Jo 
8.2 Pt 
9.7 Jo 
S Ocr 
172486 
710 10.3 Ht 


763 
765 
766 
767 
767 
769 
771 


444 


sss 
wu 
N= 


6 


724 
752 


739 
744 


790 


739 
744 
750 
751 
753 


J.D.Est.Oba. 


S Oct 
172486 
9.7 Bl 
9.9 Ht 
9.0 En 
8.5 Ht 
8.4 Bl 
741 7.6SI 
753 8.4SI 
RU Opu 
172809 
751 12.0 L 
751 12.0 Pt 
RT Ser 
173411 
153 1281. 
RS Opu 
174406 
751 11.0 Pt 
RY Her 
175519 
12.8 L 
11.0 Pt 
V Dra 
175654 


715 
716 
718 
723 
729 


752 
771 


180531 
9.0 Ch 


RY Opu 
181103 
13.0 SI 
fi 13.27% 
W Lyre 
181136 
9.2 Jo 
9.2 Jo 
9.4 Jo 
9.3 L 
7.9L 


739 
744 
750 
751 
762 
767 
771 
771 
773 
778 
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VARIABLE STAR OBSERVATIONS RECEIVED Dt 


J.D.Est.Obs. 


T Ser 
182306 
771 12.0 Pt 
SV Dra 
183149 
732 139. 
RZ Her 
183225 
9.8L 
X Opu 
183308 
7.6 Jo 
7.7 Jo 


752 


746 
751 
752 
754 
757 
771 7.8 Pt 
RY Lyr 
184134 

320[13.2 Ch 
753 10.3 L 


aod de tel 

PwWW 

TAA 
o° 


771 10.4 Pt 
R Scr 
184205 

659 5.5 Fd 

741 6.1L 

491 69L 

753 6.9 SI 

755 7.1 Me 

762 6.8L 


771 5.8 Pt 
774 6.2 Me 
777 
778 59Sn 
781 5.2Cy 
Nov Aor 
184300 
771 119 Pt 
777 11.7 Pt 
RX Lyr 
185032 
320[13.0 Ch 
foe ta3L 
771 13.5 Pt 
S CrA 
1854374 
753 11.7 S1 
ST Scr 
185512a 
755[12.5 L 
R CrA 
185537a 
753 13.0 SI 
T CrA 
185537b 
753 12.8 Sl 
Z Lyr 
185634 
320[13.0 Ch 
foe 161 


J.D.Est.Obs. 


Z Lyr 
185634 
771 11.4 Pt 
RT Lyr 
185737 
320 13.0 Ch 
452 93L 
R Ao. 
190108 
324 6.7 Ch 
757 9.3 Ko 
771 10.0 Pt 
Vv Lye 
190529a 
322[12.6 Ch 
RX Sor 
190818 
10.4 L 
9.8 Pt 
RW Scr 
1908 19a 
752 10.8 L 
771 11.0 Pt 
TY Aor 
190907 
7/1 10.5 Pt 
S ‘Lyre 
190925 
322 12.8 Ch 
752 11.8L 
771 11.9 Pt 
X Lyr 
190926 
771. = 9:0 Pt 
RS Lyr 
190933a 
320 13.1 Ch 
gue 1221, 
74. W22Pt 
RU Lyr 
190941 
320 11.0 Ch 
771 119 Pt 
U Dra 
190967 
323 12.0 Ch 
753 14.2L 
771 13.4 Pt 
W Ag. 
191007 
752 12.2L 
771 10.1 Pt 
T Sar 
IQIOI7 
9.1 Pt 
R Scr 
IQOIOIO 
foe S21. 
7/1 9.8 Pt 


55 
71 


SIN 


771 


J.D.Est.Obs. 


RY Sar 
191033 
753 8.6SI1 
TZ Cyc 
191350 
771 10.0 Pt 
U Lyr 
191637 


750 11.5 Jo 
760 11.8 Jo 
771i VA Pt 
AF Cyc 
192745 
7.0 Ah 
7.3 Ah 
a) ONG 
192928 
320[13.0 Ch 
fsa 126k. 
771 Wi.1 Pt 
RT Aor 
193311 
321 11.6 Ch 
793 1431, 
R Cyc 
193449 
10.7 Ch 
6.8 Fd 
9.6 Ch 
9.9 Jo 
9.7 Jo 
744 10.0 Jo 
750 10.0 Jo 
771 115 Pt 
RV Ao. 
193509 
321[12.5 Ch 
(00 leek 
T Pav 
193072 
9.0 Bl 
9.0 Ht 
8.6 Ht 
729 8&8 Bi 
738 8.9 Bi 
RT Cyc 
194048 
7.0 Ch 
6.8 Ch 
6.6 Ch 
10.2 Fd 
6.5 Ch 


ww 


4. 
4 


sy 


> 


324 
659 
712 
737 
739 


716 
718 


723 


315 
324 
338 
659 
712 
737 
739 7.7Jo 
743—« 7. 

744 8.1Ah 
744 82Jo 
750 


J.D.Est.Obs. 


RT Cyc 
194048 
771 98Pt 
TU Cye 
194348 
315 11.0Ch 
324 10.7 Ch 
338 10.5 Ch 
712 12.6 Ch 
741 9.6L 
741 9.7 Ry 
9.4 Ry 
os. 
9.6 Ry 
9.7 Ry 
9.9 Pt 
X AQL 
194604 
321 11.0 Ch 
753[13.4 L 
x Cyc 
194632 
323 11.0Ch 
332 11.5 Ch 
340 11.5 Ch 
706 9.7Kd 
708 9.5 Ch 
712 9.8Kd 
751 12.0 Jo 
771 113 Pt 
S Pav 
194659 
753 8.4S]1 
RR Aor 
195202 
752 9.8L 
Nov Cyc 
195553 
323[12.9 Ch 
771[12.4 Pt 
2 Gye 
195849 
9.9 Ch 
9.0 Ch 
12.9 Ch 
741 13.4L 
771 12.3 Pt 
SY AoL 
200212 
321 10.5 Ch 
foe 1261. 
771 13.1 Pt 
S Cyc 
200357 
215 11.8 Ch 
328 11.4Ch 
338 10.1 Ch 
712 11.7 Ch 


315 
332 
712 


Association 


TRING MARCH, 


J.D.Est.Obs,. 
S Ao. 
200715a 

315 105Ch 

340 11.8 Ch 

755 10.2 Me 

771 10.7 Pt 
RW Aor 
200715b 

771 9.3 Pt 
RU Aor 
200812 

321 12.9Ch 

753 12.6L 


RS Cyc 
200938 
319 ZaCh 
319 75'Ch 
323 7.5'Ch 
325 7.4Ch 
goe 77 Ch 
338 7.3 Ch 
341 7.3. Ch 
708 7.4Ch 
715 7.7Ch 
737 7A4Jo 
740 7.3L 
744 7.1Jo 
Jol 73 to 
753 7.4L 
767 7.4Cy 
771 76 Pt 
781 7.5 Cy 
R Det 
201008 
750 12,41 
771 13.2 Pt 
SX Cye 
201130 


320 13.3 Ch 
771 13.0 Pt 
RT Sear 
201139 
716[10.4 Bl 
WX Cyc 
201437b 
315 12.5 Ch 
740 12.3 L 
Joe tock 
771 12.1 Pt 


781 11.8 Cy 
U Cre 
201647 

sto 7:4Ch 

338 7.4Ch 

655 9.6 Fd 

708 7.9Ch 

709 8.4Mn 

715 84Mn 

721 82Mn 


732 8.2Mn 





1932. 


J.D.Est.Obs. 


737 
737 
740 
743 
744 7 
744 7 
745 8 
749 7. 
750 7 
760 7 
767 7 
771 


221[12.9 Ch 
joo i.2i. 
771 98 Pt 
So. CxXG 
202954 
320[12.9 Ch 
740 12.0L 
#50 125 L 
774 TL2 Pt 
V VuL 
203226 
8.7 Pt 
Y De. 
203611 
321 11.8 Ch 
753 11.4L 
S Det 
203816 
321 11.8 Ch 
708 9.5 Ch 
771 86Pt 
V Cyc 
203847 
9.3 Ch 
9.8 Ch 
10.2 Ch 
10.0 Mn 
8.4 Mn 
8.2 Mn 
8.2 Mn 
8.1 Mn 
9.9 Jo 
10.0 Jo 
740 10.6 Mn 
740 10.7 L 
742 10.8 Mn 
744 10.5 Jo 
751. 11.5 Jo 
753 11.0L 
771 11.8 Pt 
Y Aor 
203905 
9.1 Ch 


771 


315 
332 
708 
709 
715 
721 
732 
737 
737 
739 


323 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING Marcu, 1932. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
T Det T Crp W Cyc R Gru i £0e W Pec 
204016 210868 213244 214247 223462 231425 
321 125Ch 735 63Ch 735 65Kd 714 81En 716 104Ht 746 10.8 Jo 
708 9.4Ch 737 64Mn 736 65Kd 716 79Ht 717 10.2En 750 11.0Jo 
741 9.9L 737 67Jo 740 6.5L 716 74Bl 723 10.7Ht 757 10.9L 
753 10.6 L 739 58Jo 749 65Kd 718 82En 732 11.1 Ht S Perc 
771 120Pt 740 63Mn 752 6.7L 722 79Ht 745 12.0En 231508 
V Aor 743 6.3 Ah S Crp 729 7.7 Bl R Lac 322 12.0 Ch 
204102 744 6.4Ah 213678 731 83En 223841 710 8.7 Ch 
og S51 744 59Th 323 10.1Ch 738 83B1 322 13.3Ch 735 8.1Th 
’ DEL 744. 5.7Jo 736 9.5Ch V Prec 710[13.4Ch 741 7.61 
aan 745 6.2Mn 737 86Jo 215605 741 13.8 L 744 8.1 Th 
322 13.1Ch 749 64Ah 739 86Jo 71010.0Ch 761 13.3L 745 8.2Th 
753. 13.11 749 63Mn 739 9.5Je 741 11.51. S Aor 748 82Th 
T Aor 750 65Sh 743 9.6 Th U Aor 225120 752 8.2Th 
204405 750 63Jo 751 84Sh 215717 709 91 En RY Ce 
323 13.0Ch 751 65Sh 752 8&7Jo 710 11.5Ch RW Perc 231878 
RZ Cyc 752 6.0Jo 753 8.4Sh RZ Perc 225914 322 9.3 Ch 
204846 753 65Sh 755 9.7 Hu 220133b 322 97Ch 713 9.5Ch 
771 10.8Pt 755 65Ah 761 93Cy 740 118L 710 9.0Ch V Put 
S Inp 755 62Hu 761 86Jo 762 11.1L 717 9.0Ch 232746 
204954 756 65Ah 761 8.7 Pt T Perc 732 10.2Ch 709 10.5 En 
738[11.7 Bl 761 63Pt 762 98Je 220412 737 9.5Jo 710 106Ht 
X Dex 761 65Jo 765 98Je 740 11.9L 739 95Jo 716 10.7 Ht 
205017 763 64Ah 766 98 Je RS Perc 741 10.3L 717 10.8 En 
322 86Ch 765 66Ah 768 9.5Cy 220714 744 98Jo 723 11.3 Ht 
753[13.6 L 766 65Mn 772 87Sh 740 13.2L 752 11.3Jo 732 12.0Ht 
R Vur 767 66Ah 777 10.0Me T Gru 752 11.3 L Z AND 
205923a 769 68Wd 778 9.4Hu 21038 R Pec 232848 
325 7.4Ch 770 6.6Sh RU Cye 709 11.6 En 230110 755 10.5 Hu 
708 99Ch 772 6.6Sh 203753 714 11.9En 322 11.3Ch 761 10.7 Pt 
716 9.2Ch 773 64Wi 737 78Jo 718 11.9En 336 12.0Ch 761 10.5 Cy 
737 7.6 Jo 777 6.5 Wi 739 8.0 Jo 731 11.0En 710 11.2Ch 763 11.3 Hu 
744 7.7Jo 778 67Sh 743 9.0Sh S Gru V Cas 765 10.5 Hu 
771 98Pt 779 67Sh 744 86Ah 2219048 230759 ST ANnp 
TW Cye 779 66Sn 744 83Ry 709 126En 322 9.4Ch 233335 
210129 Y Pav 748. 9.2Th 710 125Ht 334 10.0Ch 322 10.7 Ch 
320[12.9 Ch 211570 750 &2Ry 714 13.0En 710 7.8Ch 708 10.0Ch 
713[11.2Ch 718 56Ht 752 82Ry 716128Ht 741 79Ko 717 9.4Ch 
Jos 13.2 L 723 59Ht 761 82Pt RV Pra 743 7.7Ko 721 9.6Ch 
x CEP 732 65 Ht 767 86Ah 222129 743 85Ah 739 88 Jo 
210382 X PEG RV Cye 322[133Ch 746 8&5B 743 9.17Th 
323[13.4 Ch 211614 213937 710[13.3Ch 747 89Ch 744 9.0Jo 
708 11.4Ch 740 10.0L 80 64Lv 741 13.11 749 &88Ko 748 91Th 
736 11.9Ch T Cap 714 76Lv 762 11.9L 755 91Ko 751 88Bo 
R Eou 211615 735 68Lv S Lac 758 87Jo 752 86Jo 
210812 23 10.6Ch 761 66Pt 222439 760 9.5Ko 761 9.6 Pt 
741 12.2L S Mic RR Pec 741 124L 761 9.1Ko 761 9.2Cy 
T Cep 212030 214024 757 USL 761 94Sf 761 9.0Bo 
210868 709 9.7 En 322 10:4Ch 761 11.3 Pt 761 8.9 Pt 762 &8Jo 
315 62Ch 716 96B1 710[13.0Ch R Inp 762 89Jo R Aor 
524 6.4Ch Y Cap & CEP 222867 763 9.5 Me 233815 
332 6.4Ch 212814 214058 709 12.5 En 765 98Ah 324 86Ch 
341 62Ch 323[13.1Ch 713 44We 71013.0Ht 767 99Ah 340 89Ch 
708 6.4Ch W Cyc 716 46We 716 13.3Ht 767 96Ko 704 85Kd 
709 6.1 Mn 213244 746 44We 716 13.0Bl W Pec 706 8.6 Kd 
715 62Mn 703 6.5Kd R Gru T Tuc 231425 708 8.4Ch 
716 6.2Ch 707 66Kd 214247 223462 322 12.2Ch 709 8.4En 
721 63Mn 712 66Kd 709 81En 706 96En 710120Ch 709 84Mn 
732 62Mn 717 65Kd 710 76Ht 71010.2Ht 741 108L 710 7.9 Ht 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING Marcu, 1932. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Aor Z CAs R PHE R Cas Z PEG Y Cas 
233815 233956 235150 235350 235525 235855 
711 84Kd 322[(13.1Ch 709 12.7En 710116Ch 322 13.2Ch 322[(12.8Ch 
715 8.1Mn 710[13.4 Ch V Cer 737 10.0Jo 710 100Ch 710 12.2Ch 
716 7.9En 742 14.0L 235209 737 :10.2Mn 729 8&5Jo 737 12.0Ch 
716 8.3 Ht Z Aor 327 119Ch 739 101Jo 741 8&7L 741 11.7L 
716 7.9Ch 234716 710{12.8Ch 743 10.1 Ah 757 8.2L 761 11.3 L 
716 84Bil 704 8&8Kd R Tuc 744. 10.2Jo 761 80Pt SV Anp 
717, 8&2Kd 711 8&7Kd 235205 746 10.4B W Cet 235939 
721 8.5Mn 717 8.7 Kd 716[13.3 Ht 747 11.3 Ch 235715 329 12.6 Ch 
729 84Bl 736 94Kd 743[12.9En 752 10.0Jo 327 108Ch 712 9.3Ch 
732 9.0 Mn RR Cas R Cas 761 99Jo 710 125Ch 739 87 Jo 
732 8.5Ch 235053 235350 765 10.1 Ah 711 127Kd 753 9.0B 
736 8.1Kd 746 11.2B 322 98Ch 767 10.1 Ah 761 9.1 Pt 
742 8.6L 340 9.2Ch 769 10.5 Wd 
779 9.2 Wd 
RaApipLy VARYING IRREGULAR VARIABLES. 
Star J.D... EstiObs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
005840 RX ANDROMEDAE— 074922 U GEeMINoRUM— 
6715.1 11.0 Ch 6761.6 13.1 Pt 6725.5[13.7 Ch 6761.6 12.4 Cy 
6737.1 10.8 Ch 6763.3 11.5 Ry 6736.0[13.7 S1 6762.3 13.7 L 
6743.4 13.0 Ry 6763.6 11.3 Pt 6740.3 13.7 L 6762.5 13.9B 
6744.4 13.3 Ry 6764.4 11.1 Ry 6741.3 14.0L 6763.4 14.0 L 
6745.3 13.4 Ry 6765.4 11.1 Ry 6743.4 13.8L 6763.6 12.4 Cy 
6750.3 11.2 Ry 6766.3 11.3 Ry 6744.1 13.7 SI 6764.6 12.4 Cy 
6752.3 11.1 Ry 6767.4 11.6 Ry 6745.1 14.2 Ch 6765.7[13.3 Wy 
6755.3 12.3 Ry 6767.6 11.6 Pt 6746.3 13.7 L 6766.6 13.7 Mg 
6756.3 12.6 Ry 6771.6 13.1 Pt 6747.5 13.9 B 6767.6[13.3 Pt 
060547 SS AurIGAE— 6749.3 13.6 L 6768.6 12.4 Cy 
6320.1 11.6 Ch 6753.6 11.0 L 6750.6 13.9 B 6769.5[13.8 le 
6323.1 12.5 Ch 6754.2 11.0 L 6751.4 14.0L 6771.6[12.4 Pt 
6326.1 14.0 Ch 6755.3 11.8L 6752.3 13.8L 6772.7 13.8 Bw 
6329.2[13.9 Ch 6757.2[12.4 L 6753.3 13.7 L 6774.6[11.9 Me 
6334.1[13.9 Ch 6759.8[11.0 Pt 6754.2[12.4 L 6775.6 12.4 Cy 
6338.1[13.3 Ch 6760.6[12.5 Pt 6755.3[13.3 L 6776.7[12.4 Me 
6712.1 13.9 Ch 6761.6[12.5 Cy 6758.3[10.0 L 6777.6112.4 Me 
6715.1 11.7 Ch 6762.7[13.0 Bw 6759.8[10.0 Pt 6778. 13.4Hu 
6717.1 13.3 Ch 6763.6[12.5 Cy 6760.6[11.3 Pt 6779.7 [13.3 Pt 
6732.6[13.3 GC 6764.6[12.5 Cy 081473 Z CAMELOoPARDALIS— 
6740.3 15.0 L 6765.6 13.3 dl 6326.3 12.4 Ch 6755.3 12.6 L 
6741.3[14.5 L 6766.6[14.5 Ag 6721.2 10.8 Ch 6755.7 12.8 Hu 
6742.3 15.0 L 6767. 6[12.6 P 6732.5 12.6 GC 6757.2 12.7 L 
6743.2 14.8 L 6768.6[14.5 Me 6740.3 11.0L 6758.3 12.8 L 
6744.1[13.2 Mp 6769.5 13.9 Ie 6741.3 11.2 L 6760.3 11.1 L 
6745.2[13.9 L 6771.6[12.6 Pt 67423 11.5 L 6760.6 10.5 Pt 
6747.6[14.5 B 6774.7[11.8 Me 6743.2 11.6 L 6761.3 10.9 L 
6746.3[14.5 L 6775.7[12.6 Pt 6745.3 11.8 L 6761.6 10.5 Pt 
6748.1[13.2 Mp 6776.6[12.5 Cy 6746.3 12.0 L 6762.3 11.2 L 
6749.3 14.4L 6777.6[12.5 Me 6746.6 12.1 GC 6762.6 11.0 Me 
6751.9 12.0 Pt 6778. [13.1 Hu 6749.2 12.7 L 6762.7 11.1 Pt 
6752.4 11.0 L 6779.6[12.4 Wy 6751.3 12.8 L 6763.4 11.1 L 
6753.2 11.0 L 6751.9 13.0 Pt 6763.6 11.3 Me 
074922 U GEMINORUM 6752.2 12.6 L 6763.6 11.4 Pt 
6323.2 13.9 Ch 6335.2 14.0 Ch 6753.3 12.4L 6763.7 11.4 Hu 
6326.2 14.0 Ch 6338.2[13.3 Ch 6753.6 12.9 L 6764.7 11.6 Hu 
6329.2 13.8 Ch 6709.1 13.9 Ch 6754.2 12.6 L 6765.7 12.1 Hu 
6332.1[12.3 Ch 6715.1 13.8 Ch 6755.0 12.5 Me 6766.6 12.0 Me 





Ds. 


le 


ft 
fu 
fu 
fe 





Star J.D. Est.Obs. 


081473 Z CAMELOPARDALIS— 


6766.7 12.2 Hu 
6767.4 12.0 Ry 
6767.6 12.5 Pt 
6771.6 13.0 Pt 
6772.7 12.7 Hu 
6774.6 11.5 Hu 
6775.7 11.3 Me 
094512 X Lronis— 
6747.6[13.0 B 
6767.6[13.0 Pt 
202946 SZ Cyeni— 
6760.6 9.2 Pt 
6761.6 8.9 Pt 
6767.6 9.4 Pt 
213843 SS CyGéni— 
6315.1 11.9 Ch 
6320.1 12.0 Ch 
6323.1 10.0 Ch 


6326.1 8.9 Ch 
6329.2 8.6Ch 
6332.1 9.5 Ch 


6335.1 11.0 Ch 


Observer Initial 
Ahnert Ah 
\ldwell Ad 
Baldwin Bl 
Bigelow 3w 
Boutell Bo 


Soute 


mn B 
Buckstaff, E. Bf 
suckstaff,R.N. Be 


Junting Bg 
Chandra Ch 
Cilley Cy 
Donaldson Da 
Ensor En 
Ford Fd 


Georgetown GC 
Godfrey Club GD 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING MArcH, 1932. 
J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
213843 SS CyGen1 
6776.7 11.1 Me 6735.5 8.3 Ly 6753.7 11.9 L 
6777.6 10.7 Me 6737.0 8.6Ch 6754.2 11.9 L 
6778.6 11.0 Me 6737.6 8.7 Jo 6755.3 11.9 L 
6778.7 11.2 Hu 6739.6 8.9 Jo 6755.7 12.0 L 
6779.7 11.7 Pt 6740.3 9.1L 6755.7 11.2 Hu 
6780.6 11.8 Be 6741.2 9.7L 6755.9 11.6 M« 
6741.6 10.1 Be 6757.3 11.9 L 
6742.2 10.2 L 6760.4 11.81. 
6780.6] 13.3 Be 6743.2 10.8 Ah 6760.6 11.7 Pt 
6743.4 10.8 L 6761.4 11.8L 
6744.3 11.1 Ah 6761.6 11.7 Pt 
6771.9 98 Pt 6744.6 11.5 Jo 6763.4 11.81 
6777.9 8.7 Pt 6745.2 11.8 L 6763.7 11.4 Hu 
6746.3 11.8 L 6767.3 11.7 Ah 
6746.6 12.0 Jo 6767.6 11.7 Pt 
6339.0 11.7 Ch 6749.2 11.8L 6771.9 11.7 Pt 
6659.7 11.7 Fd 6750.9 12.0 Jo 6777.0 10.4 Wi 
6708.7 11.4 Ws 6751.7 11.9 L 6779.0 9.4Sn 
6710.1 12.0 Ch 6752.2 11.91 6779.8 8.7 J 
6714.5 12.0 Lv 6752.6 12.0 Jo 6779.9 9.9 Pt 
6715.0 11.6 Ch 6753.3 11.9 L 6781.9 8.4Cy 
6733.0 8.4Ch 6753.6 11.8 Jo 
SUMMARY FOR THE MONTH OF Marcu, 1932. 
Observa- Observa- 
Vars. tions Observer Initial Vars. tions 
38 119 Levy Lv 7 14 
4 8 McKnelly My 13 14 
53 108 McLeod Mc 4 5 
13 16 McPherson Mp 14 20 
13 34 Meek Me 35 100 
42 55 Mennella \In 19 110 
6 6 Monnig \lg 9 11 
} 11 Peltier Pt 176 249 
7 7 Recinsky Re 1 6 
207 487 deR« V Ry Ss 44 
25 49 Sanders Sd 3 3 
1 1 Schulman Sn 30 44 
58 129 Shinktield S] 34 68 
15 15 Shultz S 5 6 
9 15 Smith, F.W. Sf 9 15 
4 10 Smith, L. Sh 5 20 
Gooch Gh 1 1 Smith, R. Sr 3 3 
Hanseter Ha 3 3 Stearns Sj 2 2 
Houghton Ht 62 156 Thiele Ch 13 36 
Houston Hu 54 122 Wares Ws 3 3 
ledema le 4 4 Webb Wd 11 31 
Jansen Je 3 9 Wetherbee We 5 13 
Jones Jo 74 267 Whitney Ws 6 6 
Kanda Kd 13 55 Williams, J.D. Wi 21 28 
Kohman Ko 20 95 
Lacchini g 166 367 Totals 50 408 3000 


and contribute very commendable reports. 


Mr. Olcott has only rece 


to his home at Norwich, having spent the winter months at Tucson, 


ntly returned 


\rizona. 


Mr. H. E. Houghton of Cape Town, after spending a year’s holiday in Eng- 





land, submits a splendid contribution of 


observations of 


southern variables. In- 
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cidentally, recent cable news denotes him as the discoverer of a new comet. Con- 
gratulations to him! Mr. Clinton Ford, now a student at Carleton College, pre- 
sents a modest, though valuable, report from Northfield, Minnesota. 

It will be noted that some of Mr. Chandra’s observations date back a year 
or more. This is due to the fact that through accident. these observations 
failed to be listed in PorpuLar Astronomy for February, 1931, and accordingly 
they are cited in this issue so as to make his record complete. 

S Apodis, 145977, after a period of fluctuations lasting for 200 days, has final- 
ly dropped to fainter than magnitude 13.5. U Geminorum, 074922, reached max- 
imum—long, broad type—on March 26. The last observed maximum of similar 
type occurred last October. A narrow type maximum evidently escaped observa- 
tion late in December. 


Leon CAMPBELL, Recorder. 
April 12, 1932. 





Notes from Amateurs 


Amateur Telescope Makers of Chicago 


At the March meeting of the Board of Directors ot A.T.M.O.C., Arthur 
Pursell was elected Treasurer, and Wm. Collum, 1319 W. 78th Street, Secretary. 

Under the new plan of operation the Technical meetings are conducted in 
rotation, This eliminates the offices of president and program chairman, and places 
the responsibility for successful meetings directly upon the members. 

At the April meeting a talk on the subject “The Structure of the Atom and 
the Interpretation of the Spectrum” was given by Arthur Pursell. Another talk 
on the subject “The Possibilities of Large Telescopes” was given by Fred Ayers. 

On Sunday, May 1, G. E. McCord will discuss T. B. Wright’s “Accuracy 
Required in Parabolizing a Mirror.” Wm. S. Buttles will conduct a round table 
discussion on parabolizing of mirrors. Members will be expected to advance their 
comments on this important subject. Buttles will illustrate with his 8-inch, f 4.5 
which is now ready for figuring. 

The Chicago group are now planning to concentrate on two focal lengths 
three feet for portables, and six feet for permanent mountings. Standard designs 
to fit all diameters up to 12 inches are contemplated. Drawings will be made, 
patterns and castings. Polar axis parts will be of steel, those for cell and tube 
of aluminum. 

In order to make mirror-making more attractive to amateur astronomers, 
ground and partly polished discs of 3 feet or 6 feet focus, of polarized light 
tested, clear glass, 14 inches thick are to be furnished at an unusually low cost 
This step forward will eliminate the necessity of glass tools, the use of carbor- 
undum, and the least interesting and hardest labor will be avoided. In fact, it will 
start the amateur off with polishing his reflector, and as a result, many more mir- 
rors should be finished in less time. If there is sufficient demand, pitch laps will 
be furnished also. 

All membership dues both for out of town and local members have been re- 
duced to $3.00 per year; $1.00 initiation fee. A “New Member” drive will soon 
be put on. Visitors first meeting free, otherwise 50c. 

Correspondence from out of town amateurs is welcome. Their letters are 
discussed the next monthly meeting. L. 1. Burrres, Publicity. 
10728 S. Artesian Avenue, Chicago, Illinois. 
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The Lunar Eclipse of March 22 
This morning I had the privilege of observing the total eclipse of the moon 
which was well worth observing, the earth’s shadow appeared first on the south- 
east limb of the moon at 3:064.m., P.S.T., and continued its steady movement 
across the moon’s disk until the disk was entirely covered by the shadow at 4:34 
A.M. P.S.T. At 4:45 a.m. emersion of the moon from the shadow was noticeable 
at the southwest limb of the moon. 

This eclipse was predicted to be only 97.3 total, however the moon’s disk was 
completely covered by the shadow of the earth from 4:32 to 4:34a.s., P.S.T. 
None of the light of the moon was visible for the two minutes, and there was 
visible only a dark copper colored disk. I wish also to state that for a_ half 
minute the moon’s disk extended completely across the earth’s shadow and ex- 
posed a very fine red line around the northwest quarter of the shadow. A thin 
film of fog prevented the best seeing and a quite heavy fog rose to shut out the 
scene after 5:00 a.m., P.S.T. 

During the entire period of the eclipse the air was absolutely calm, no wind, 
though there had been a moderate northwest wind blowing up to midnight, the 
temperature dropped 5° or 6° degrees at totality and remained subnormal all day 
even though the sun came out quite warm between the broken fog, which had 
turned to a heavily overcast sky tonight. Taos, W. Has 


San Francisco, California, March 22, 1932. 


Zodiacal Light Notes 


By W. E. GLANVILLE 


From Mr. M. Geddes, director of the Aurora and Zodiacal Light Section 


New Zealand Astronomical Society, have come interesting reports for the second 


half of 1931. The diagrams accompanying the reports are exceedingly well done. 
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Ficure 1. THe GecGENSCHEIN 
Observer, M. Geddes. Station, Otekura, New Zealand, Lat. 47° S. Date. 1931 
October 2. Time, 22" 45™ - 24" 15" N.Z.M.T. R.A. of Sun, 12" 30 
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New ZEALAND EveninG ZopiAcaL Ligut. Mr. Geddes observed the Evening 
Light from New Plymouth, 39° S, on July 17, August 2, 5, 7, 10, 13, 30, and from 
Otekura, 47° S, on September 10, 12, 29, October 2, 7. Mr. D. Wilkinson reports 
an observation made at New Plymouth on October 11. On July 17 Mr. Geddes 
found the ‘Light in Leo, the apex slightly south of the ecliptic, two-thirds of the 
cross section of the main body near the horizon being south of the ecliptic. The 
south boundary was very indefinite; the north well defined. On August 2 the 
apex pointed to Spica; the Light was very faint. On August 7, at 6:45 p.M., the 
south boundary was hazy; the north well detined, but at 7:45 a fluctuation was 
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Figure 2. THe ZopiAcau Licurt. 


Observer, M. Geddes. Station, New Plymouth, New Zealand, Lat. 39° S. 
Date, 1931 August 10. Time, 19°15" N.Z.M.T. Duration, 5 minutes. 


noted and the north boundary became diffuse. “Atmosphere clear; practically no 
wind.” On August 10 the major part of the Light was south of the ecliptic and 
the southern boundary, quite diffuse, was traced about midway through Corvus, 
Crater, and Hydra. On August 13 the apex was indicated at Spica, the southern 


boundary again intersecting Corvus, Crater, and Hydra. “Very faint.” On Sep- 
tember 10 the apex was a few degrees east of Spica. “Light very faint.” On 


October 2 the apex was lost in the galaxy in Scorpio; the north boundary passed 
about half the angular distance between Alpha and Beta Librae. On October 11, 
at New Plymouth, Mr. Wilkinson found the north boundary along the ecliptic 
passing through Alpha Librae. The Light was slightly brighter than at Mr. 
Geddes’ station 8° farther south. The time of all these observations ranged be- 
tween 6:45 and 8:15p.m. Three conclusions may be deduced from the foregoing 
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reports: 1. That in south temperate latitudes the major part of the Light is 
south of the ecliptic. 2. That the north boundary is sharper than the south bound- 
ary. 3. That at this time the Light is generally faint, a fact amply corroborated 
by observations in north temperate latitudes. 

New ZEALAND GEGENSCHEIN OBSERVATIONS. Mr. Geddes studied the Gegen- 
schein on August 6, 7, 21, September 11, 16, 18. October 2, 8. As shown by the 
diagrams, a remarkable feature of these observations is that, in each instance, the 
Gegenschein was at least two-thirds of its area south of the ecliptic; in fact, on 
September 18 the entire patch was clear of the ecliptic, southward, in Aquarius. 
Mr. Geddes remarks on this observation: “Very faint; fairly well defined on all 
edges.” This surprising condition, however, is correlated by the fact that in 
southern latitudes the Zodiacal Light itself is mainly south of the ecliptic. Also, 
Mr. Geddes noted that the northern boundary of the Gegenschein was usually 
sharper than the south boundary. His observations were made between 11:45 p.m. 
and 2:00 A.m. It is good to know that interest in the Zodiacal Light is so keen in 
Australasia due to the able leadership of Mr. Geddes. 

The writer made observations of the evening Light on March 24, April 1, 2 
4, On March 24, 7:40 to 8:10 p.M., the diffuse northern boundary passed about 5 
south of Alpha Andromedae; the clear-cut south boundary about 8° north of 
Alpha Ceti. The Aries stars were covered, as were the Pleiades beyond which 


cluster the Light could not be traced. On April 1 the retreating twilight was 
watched as it moved northwest with the passing of the evening hours. At 8:30 
haze prevented a determination of the boundaries. The Light was extremely 
diffuse and faint. On April 2, 8:00 to 8:15 p.M., by screening Venus the Light 
presented the appearance of a beehive. Alpha Trianguli was on the north bound- 
ary as it swept round to the Pleiades and descended to the horizon between the 
Pleiades and the Hyades and 5° north of Lambda Tauri. On April 2 the Gegen- 
schein was seen from 10:15 to 10:45 p.m. between Spica and Gamma _ Virginis, 
Theta Virginis being about central in the patch which was exceedingly faint. The 
shape was roundish, slightly elliptical; estimated diameters, 10° E and W, 8° N 
and S. On April 4an Aurora was seen extending along the horizon about 10° in 
altitude from Alpha and Beta Cassiopeiae to Gamma and Beta Draconis. At 9:30 
a conspicuous pillar rose from the band directly below Polaris; also a bulbous 
formation appeared below Cassiopeia. Soon the western part faded and the part 
east of the meridian brightened. At 10:00 P.M. no special activity was seen. 


The Rectory, New Market, Maryland. 





General Notes 


Professor H. N. Russell, of the department of astronomy, Princeton Uimi- 
versity, has been elected president 6f the American Philosophical Society. 

Dr. J. S. Plaskett, director of the Dominion Astrophysical Observatory, Vic- 
toria, B. C., has recently had several honors conferred upon him. He has been 
awarded the Bruce medal for “distinguished services to Astronomy.” He will re- 
ceive the medal in April when he will deliver an address to the Astronomical 
Society of the Pacific. He has also been awarded the Flavelle medal, awarded 
annually by the Royal Society of Canada, which will be received at the forthcom- 
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ing meeting in May. At that time McGill University will confer the degree of 


LL.D. upon him. 





Professor Guillaume Bigourdan, the distinguished French astronomer, died 
at his home in Paris on February 28, 1932. He was eighty-one years of age. He 
was a member of the French Academy of Sciences and had served as president of 
the Bureau of Longitudes. 





Mr. Oscar E. Romare, director of the shops at the University of Wisconsin, 
died on April 3 from injuries in an automobile accident. He was on his way to 
inspect the installation of an 8-inch refractor recently constructed under his di- 
rection for St. Norbert’s College at De Pere, Wisconsin. Mr. Romare had been 
in charge of the engineering shops at Madison since 1920, after a previous experi- 
ence of seventeen years as mechanician at the Yerkes Observatory. Under his 
direction there had been numerous additions to the equipment of the Washburn 
observatory, including the photo-electric photometer, made over several times, 
also one of these instruments for Yerkes. He designed and completed a modern 
mounting for Burnham’s famous 6-inch objective, and a new mounting for the 
15-inch Clark refractor is in the stage of final assembly. Mr. Romare was a mem- 
ber of two eclipse expeditions, first with the Yerkes party at Green River in 1918, 
and again with the Wisconsin party at Catalina Island in 1923. Although most 
of his time in recent years had been devoted to work for the College of Engineer- 
ing, the improvement of astronomical apparatus still remained a hobby with him, 
and his friendly interest in the Washburn Observatory will long be remembered. 





Bulletin of the Harvard College Observatory, No. 886.—This bulletin con- 
tains seven papers bearing upon various topics of astronomical research, the fol- 
lowing one being of special popular interest. 

AN EArLY HArvARD PHOTOGRAPH OF PLUTO, 


An image of Pluto appears on a Harvard photographic plate (MC6858) made 
in Cambridge with the 16-inch Metcalf telescope on the night of November 11, 
1914. The plate is centered at 6"1™2, +17°5 (1900). The exposure was 9™ 10°, 
beginning at 6" 22™ 50° Sidereal Time. 

Measures for position of the object were made by Miss Constance D. Boyd, 
using for reference eight stars on Plate 613 of the Bordeaux zone of the Astro- 
graphic Catalogue. From these measures Dr, E. C. Bower, of the University of 
California, has derived the following position, published in his discussion of the 
orbit and mass of Pluto (L.O.B. 437, 1931) : 

oF OM a 1900.0 5 1900.0 
1914 November 12.326 91° 48’ 874 +17° 52’ 33°6 
The residuals from Bower’s Orbit XIX are 4a = +179, A6= +071 (H.A.C. 157; 
L.O.B. 437, 1931). 

The image of the planet, which is near the limit of visibility on the plate, 

was found by Miss Arville D. Walker after an accurate ephemeris had been com- 


icz > > D 2 oT 
municated by Dr. Bower. Hartow SHAPLEY. 





East Bay Astronomical Society 


About ten years ago a small number of people around the Bay of San Fran- 
cisco, fond of astronomy, came to the conclusion independently, that the secret of 
success for a layman’s group would be the social element. Now “birds of a 
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feather flock together,” so it was not long before the East Bay Astronomical As- 
sociation was established. It has been a success largely because of the social ele- 
ment. 

First, we have the usual staff of officers and monthly meetings. Second, we 
have the use of the largest telescope in the world open to the public. Interpreted 
this means that the 20-inch instrument at the Chabot Observatory is not a pro- 
fessional’s telescope, devoted to research and discovery, but is a feature of the 
Public Schools, under the authority of the Oakland Board of Education. Prac 
tically it is open to the public every night in the week except Sunday. Once a 
month our members go out there in the hills and virtually own the Observatory 
and the telescope, which are under the able direction of Professor FE. G. Lindsley, 
who is also Professor of Astronomy at Mills College. 

Considering that the instrument is at the service of laymen it is a giant. If 
an amateur had the use of a 10-inch he would feel very proud; here he has a 20- 
inch at his disposal, giving a magnificent view of Jupiter, with belts and satellites, 
Saturn and rings, the crescent of Venus, the polar cap of Mars, beside star 
clusters and doubles in profusion. 

Our membership is about one hundred. We do not-know whether to be en- 
thusiastic or apologetic over this fact. One thing in which we do take some pride 
is our quality. The great societies in this line rely on the distinguished profes- 
sionals to give them standing; our society relies on its laymen. J. H. Skaggs is a 
prominent Variable Star observer; F. B. Wright is taking the lead in amateur 
telescope making; W. L. Bell has made the mountings on some celebrated tele- 
scopes; H. M. Hyde’s voice is frequently heard over the radio in astronomical 
discourses; while G. F. Tauchmann is throwing the weight of his experience as a 
mechanical engineer into the glorious cause of astronomy. 

We also take some pride in the fact that the Association is represented 
abroad by two foreign missionaries, both enthusiastic in our beloved science: 
Reverend Paul Maslin in China and Mr. James Gressitt in Japan. 

Should this be read by anyone wishing to join our Association, application 


can be made to the Secretary at Chabot Observatory, Oakland, California. 


Gro. D. Barro, Chairman Membership Committee. 


Note on the Number and Distribution of the Minor Planets 

The latest list published by the Astronomische Nachrichten gives the total 
number of minor planets with permanent numbers as 1183. The number of Tro- 
jan asteroids has increased from six to nine, the new ones being (1143) Odysseus, 
(1172) Aeneas, and (1173) Anchises. The location of Kirkwood’s gaps is un- 
affected by the latest acquisitions and in fact the general distribution of the minor 
planets remains very much the same. 

Since the publication (No. 45 of the Astronomisches Rechneninstitut) of Dr. 
Straacke’s catalogue in 1926 with 1046 numbered minor planets there have been 
annual lists published up to the present, containing successively the following addi- 
tional numbers of permanently numbered minor planets: 11, 15, 19, 25, 36, 31. It 
does not look much like an end of discovery of minor planets for some time but, 
when we consider the increased efficiency of the technique now employed and the 
number of investigators now engaged in this work, the thought has occurred to 
me that already we may have at least passed the peak of discovery. 


Seattle, Washington. J. B. PeENNISTON 
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Harvard College Observatory Annual Report.—In this report the director, 
Professor Harlow Shapley, describes briefly several of the important items in the 
development of the Observatory during the year ending September 30, 1931. We 
quote here the section relating to 

THE OAK RipGeE STATION. 

The second most important item in the development of the Harvard Observa- 
tory is the establishment of an out-of-town observing station for the northern 
telescopes in order that the quality of the work can be more nearly comparable 
than now with that carried on at the Boyden Station at Bloemfontein, South 
Africa. Through the generous gift of nearly forty acres of land on the highest 
hill in northeastern Massachusetts. Mr. and Mrs. Alfred C. Fuller of Belmont 
have provided the Observatory with the much needed out-of-town site. The land 
is in the town of Harvard, two miles east of Harvard village and twenty-six miles 
northwest of Cambridge. In its isolation from highways, railroads, and highly 
illuminated towns and cities, the location is ideal. The Observatory buildings will 
be situated in the midst of thick woods of maple, oak, pine, and birch, and thus 
be protected throughout the year from wind, dust, and artificial light. 

The patrol cameras, the 24-inch reflector, and the 15-inch photographic 
doublet will all be transferred during the coming year from the Cambridge head- 
quarters on Observatory Hill to Oak Ridge. Within two years this equipment 
will be supplemented with a new 61-inch reflecting telescope. The design for the 
mounting of the new reflector is already made; the building to contain it will 
be modeled after that now under construction at Bloemfontein for the Observa 
tory’s southern 60-inch reflector. Temporarily the second 60-inch Common mir- 
ror, already in the possession of the Observatory, will be used in the new 
telescope, thus permitting further experimentation before ordering the permanent 
mirror. 

A few members of the Observatory staff will probably move to Oak Ridge: 
others who take part in the observational work will go out to the site only for 
the observing hours, retaining residence and office in Cambridge. Although the 
most important photographic equipment will be moved out of town, there will 
remain on Observatory Hill in Cambridge, at least for some years, four photo- 
graphic and three visual telescopes. Some of these instruments are almost wholly 
for the use of graduate students in astronomy; others are involved in systematic 
research programs that do not require the isolation attained on Oak Ridge. 





Unusual Lunar Phenomenon.—I was observing the moon on the night of 
April 14, at about 10:30 Pacitic Time and beheld a most interesting phenomenon. 
I was using a 16-inch glass and the atmosphere was very steady. A friend and | 
noticed the unusual absence of all white spots and markings in Plato. At 10:57 
P.S.T. in long. 10° E and lat. 51° N a white spot made its appearance and in less 
than a minute it had spread in a northeasterly direction until it almost reached 
the rim of the crater. This observation was verified by my friend as I rather 
doubted my own eyes. 

White markings are almost always visible in Plato but this is the first time | 
have ever seen one appear suddenly. It appeared and moved like a cloud of steam 
but, considering the size of Plato and its rapid motion, this idea seems untenable 

A more practical explanation would be that some peculiarity of the surfac 
does not show until the rising sun reaches a certain angle and we happened to be 
observing at that particular instant. 
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The terminator had passed beyond Copernicus so it must have passed about 
8 degrees beyond Plato. 
I would be glad to hear the views of others on this occurrence. 


282 N. E. 49th St., Portland, Oregon, April 17, 1932. \. V. Gopparp. 





The North Conway Chamber of Commerce, North Conway, New Hamp- 
shire, is eager to take advantage of its opportunity to assist the scientific men of 
the nation while they are making their observations of the total eclipse of the sun 
irom this point on August 31. 

3esides being in the direct path of the eclipse we are fortunately situated in 
many respects. Dr. Edwin B. Frost of the Yerkes Observatory is very familiar 
with this locality and could give you any details you might desire in consideration 
of it. We are desirous of cooperating with them in every way we can to make 
their observations successful, and offer our services to that end. Some of those 
who are bringing expeditions might be glad of that information. 


April 19, 1932. H. H. Ranpatr, President. 





A Small Observatory 

The following description of an observatory for a small telescope may be of 
interest to some of the readers of this magazine. It is simple and easy to con- 
struct and the expense is trifling. I have not seen anything just like it in any 
book or publication on astronomy. 

A house that I used to live in, located in a city of eastern Massachusetts, had, 
at the back part, a flat roof, laid with heavy two-inch plank and a rail around it, 
with a wonderful view of the sky in nearly every direction. I drew a plan for an 
observatory and had a local carpenter build it for me. If I had had the necessary 
tools and lumber I could have done it myself. 

It was constructed as follows: Three-quarter-inch plank, sawn to the right 
length was laid down, and near each end a two by three joist was put across and 
fastened securely with screws. Four of these were made, one for each side, and 
another piece made for the roof. One of the sides and the roof had a piece cut 
out of it for the shutter opening, which was thirty inches wide in the clear. Two 
by three joist was screwed to the planks around this opening to strengthen it. 
The shutter itself was in four pieces, two on the roof and two vertical ones. 
These later fitted into recesses in each side to keep them in place. The two on the 
roof had pieces of board nailed on each side to hold them securely, and strips of 
tin nailed to the shutter, over-lapping the boards. Where the two parts of the 
shutter butted together, another piece of tin was fastened to one, over-lapping the 
other. On the inside, at the middle of each side, was bolted a bracket on which was 
a pulley, four and five-eights inches in diameter and fifteen-sixteenths of an inch 
thick, with a groove seven-eights of an inch deep cut in it. This pulley was 
mounted on a piece of three-quarter-inch rod, with end play on each side of it. 

I had a circular iron ring made at a boiler shop. It was six feet six inches 
n diameter, three inches high and one quarter of an inch thick, made in two sec- 
tions and bolted together with lugs. Also, there were six lugs placed equi-distant 
on the inside, to bolt it to the roof. After this was securely fastened in position 
the observatory was jacked up and mounted on this ring. It rolled around very 
easily. There was three inches of clearance from the bottom to the roof. Handles 
were fitted both inside and outside to turn it. The whole affair was like a huge 
inverted box on a track. 
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The instrument I used in it was a three-inch alt-azimuth. I expected that the 
roof would leak a little in a heavy rain, so, on the side away from the shutter I 
fastened a rubber curtain up under the roof. It went over a pole, and the four 
corners were tied down in such a way that it made a long, inverted “V.” When 
through observing the telescope was placed under this. It did not prove to be in 
the way when using the telescope, and if it had been the corners could easily have 
been unfastened and tied out of the way. 

I also had a table with two drawers, a set of three observing boxes and an- 
other box with three drawers for eye-pieces and accessories. A rubber curtain 
was laid over these when not in use, to keep rain out. Bolted to the wall was a 
cabinet with three shelves. 

Inside, near the bottom, I screwed eight large hooks, two on each side, also, 
outside the ring and close to it a row of hooks all around, spaced a foot apart. 
When through observing I tied the observatory down with four lines, one on each 
side, placed over a pair of hooks. If a heavy gale was blowing I tied it down with 
four more lines. This was to keep it from being rolled over by the wind, but this 
would not easily happen, as the observatory was pretty heavy. I also tied the 
outer horizontal section of shutter down on the inside with another line, to keep 
the wind from blowing it away. 

I had a five-foot step-ladder to take off the shutter. I found that it was 
usually sufficient to remove merely the top vertical section and the horizontal piece 
next to it. This gave a large enough opening for most purposes. The shutter 
could be built a little different and mounted on hinges so that it would fold back 
if one so desired. 

After using the observatory a while, I found that I had more end play on the 
pulleys than was necessary, so I got eight split bushings and put one on each side 
of each pully to take up most of the lost motion; after that it worked even better. 

The observatory measured seven feet square by eight feet high. It was slight- 
ly higher at the back, opposite the shutter, so that water would run off. There 
was a door in one side, measuring two feet six inches wide by four feet high, 
fitted with a padlock. The structure was painted inside and out and also the iron 
ring to keep it from corroding. I used a dark red color. 

I used this observatory over four years, and had very little trouble with it. 
I was out of the wind and the prying eyes of neighbors; it was cozy and cute. I 
am sorry that I have no photographs of it. It was dismantled over two years 
ago, when I moved away. EuGENE L, Griccs. 
18 Haviland Street, Boston, Massachusetts. 





An Astronomical Society of Students 


During the last two years, considerable interest in the starry heavens has 
been aroused in Eastern Mennonite School, Harrisonburg, Virginia. Beginning 
with a small group of six enthusiasts, the Society has grown to a membership of 
thirty-six, twenty-five of whom are attending school here this year. Membership 
each year is restricted to high school seniors and college students. 

The work of the Society consists of lectures and observations, besides occa- 
sional public programs. One hour weekly is spent in the “Observatory” (a lec- 
ture room), during which time our director, Mr. M. T. Brackbill, gives lectures 
on the stars; or those who were members in previous years give talks on the solar 
system. Each member, this year, made a star finder. 

On favorable evenings we go up into the “Dome” (the roof of our school). 
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The use of a 2-inch telescope supplements naked-eye observations. Aside from 
this, occasional clear warm evenings are spent on an adjacent hill-top, where, as 
we watch the stars appear, one by one, we adore their Maker in word and song. 
We have taken two trips to the Leander McCormick Observatory, University of 
Virginia, where we have been very cordially received. 

We make no attempt at delving into the mathematical intricacies of astrono- 
my, but are satisfied to seek the simpler understandings that show forth the 


marvelous handiwork of the great “Sky Artist.” Grace LEFEVER 


Eastern Mennonite School, Harrisonburg, Virginia. 


ORION’S MUSEUM 
AN Ir1ISH WHIMSEY 


Just look at Orion! the broth of a By! 

He’s the handsomest man in all of the sky! 

An Irishman sure! See the light in his eye! 
His sword and his belt so be-jeweled and bright 
Illumines the earth and the heavens at night. 
He winks at the Pleiades—sisters seven- 

No lovelier ladies are found in heaven 

While they twinkle at him with merriest glee, 
To each other they whisper, “He'll not catch me 
Though the mightiest hunter of all is he.” 

With his faithful dog Sirius at his heels 

With a shillalah he hunts, and this he feels 

He uses with strength and so mighty a skill 

It has never been equalled—and never will. 


This mighty hunter—The broth of a By! 
(By now he’s learned how an airplane to fly) 
Is also curator of all the sky. 

He only hunts, the museum to fill 

Never for glory or lusting to kill. 

His game he preserves; and many’s the score, 
I doubt if Roosevelt had any more. 

With glittering stars in her ebony hair 

Queen Cassiopeia can sit in her chair 

And watch every animal come from its lair. 
“There’s plenty of game in the heaven to pelt.” 
Said the mighty hunter with sword and a belt. 
He’s bagged lions, a billy goat, and a lynx, 

A wolf, and a fox that’s a sly little minx. 


Whales! horses, and dogs both large and small, 
Dragons, a crane, and a giraffe so tall 

It reaches Polaris !—nothing at all. 

There are dolphins, a crab, and a scorpion, 

Lizards and snakes and a chameleon. 

With Aries—the ram—and Taurus—the bull, 

Oh Worra! this museum looks to be full! 

But there are bears and some hares and fishes galore, 
A Unicorn! none has been captured before 

And now, there’s no prospect to get any more. 
Birds of Paradise, an eagle, swan and a lyre, 

A peacock,—the phoenix that rose fro mthe fire! 
There's a dove, a crow, and a common house fly 
In Orion’s museum. The broth of a By! 


ELIZABETH VAN Buren Perry. 
319 S. Ridgewood Ave., Daytona Beach, Florida. 





Book Review 


Book Reviews 


The Moon, by Walter Goodacre, F:R.A.S., (Orders may be sent to the 
author, Waratah, Leicester Road, Branksome Park, Bournemouth, England, or 
through any bookseller. 364 pages, Octavo, Price 21 shillings, postage extra.) 

Neison’s great work, The Moon, has for over fifty years been the standard 
authority on the detailed structure of all the more important features of our satel- 
lite. Unfortunately this work has for many years been out of print, and nothing 
hitherto has been published that will fully replace it. We now, however, are 
fortunate in having a new volume, constructed on the same lines, which while 
giving rather less detail than the older one, yet apparently gives all that it con- 
tained that is of real importance, and describes or gives reference to nearly all the 
important work that has appeared since the earlier volume was published. More- 
over, full advantage has been taken of the modern photographic reproductive 
processes, which is a matter, as we can readily see, of the very highest importance 
in the case of the moon. This will place at the disposal of its readers many of 
the very best lunar photographs that have ever been taken, as well as the oppor- 
tunity to study many careful drawings, a considerable number by the author him- 
self. In addition he has revised his well-known map of the moon, which for some 
years has been out of print, and a considerable amount of new detail has been 
added to it. 

In the introductory chapter he gives a detailed description of the different 
classes of lunar formations with references as to where good-examples of each 
may be found upon the moon itself. This chapter the amateur selenographer will 
find particularly enlightening and valuable. Next follow twenty-three chapters 
describing the twenty-five sections into which the author has divided his map. 
Then after the Index comes an Appendix, which gives a considerable variety of 
statistical and numerical information including a “List of dark spots and areas, 
some of which are probably variable,” a list of “the principal light ray systems,” 
the “Lunar Elements,” information requisite for computing the longitude of the 
Lunar Terminator through the present century, some changes in Nomenclature, 
and finally a method and formulae for computing the heights of the lunar moun- 
tains. 

Without going through the twenty-three chapters of descriptive matter, only 
one error and one omission have been noted. The first occurs on page 17, where 
referring to the work of the late Professor Very, he spells his name Verey. This 
might possibly cause some difficulty in searching for references. The omission 
occurs in the Appendix, under the list of Dark Spots some of which are probably 
variable. Section IV is apparently accidentally omitted, but it so happens that it 
contains both Aristillus and Eratosthenes, both of which are described in the text 
as showing variable features. The former is of interest as showing a very strik- 
ing double canal, which, seemingly rising in its interior, flows up over the rim 
and down onto the plain below, where dark patches soon after form. Eratosthenes 
is also of especial interest as showing what are probably the most conspicuous 
seasonal changes to be found anywhere upon the moon’s surface. In the prepara- 
tion of a book containing such a mass of detail as the one here under review, it 
is obviously impossible to avoid some errors and omissions, and I think Mr. Good- 
acre is to be congratulated on his marked success in the present volume. It is a 
book which should certainly be in the library of all observatories, and of all 
private individuals who are interested in selenography. W.H.P. 








